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Au début de l'année 1939, l'un de nous (P. D.) 
eut l'occasion d’examiner au Dispensaire d’Hygiéne 
Mentale de Liége deux fréres se présentant avec un 
tableau clinique assez particulier et difficilement 
classable. Ils furent, 4 sa demande, hospitalisés 
a la Section Neurologique de L’Institut Bunge et 
suivis depuis cette date. 


Observation J 


Hubert Sik . . . 35 ans. 

Histoire.—La scolarité a été bonne. A effectué son 
service militaire. Des taches marbrées de la peau 
auraient existé depuis la naissance, au niveau du dos, 
mais auraient augmenté beaucoup depuis l’age de 20 ans. 
Crises d’épilepsie depuis age de 24 ans. Aprés les 
2 ou 3 premiéres crises, a été paralysé du cété gauche: 
cette paralysie a duré 2 mois, aprés quoi le sujet s'est 
remis progressivement a marcher. Depuis lors, a pré- 
senté des crises presque quotidiennes; avait cependant 
des répits de quelques jours. Le malade se plaignait de 
vertiges, parfois de céphalée. Pas de vomissements. 
Avant l'apparition des crises, était occupé dans une 
usine. 

Examen a été pris en observation a l'Institut Bunge 
en mai 1939. A _ Tinspection: développement har- 
monieux, pannicule adipeux suffisant. Cyanose des 
extrémités remontant jusqu’aux genoux et aux coudes. 
Présence d’une tache café au lait, dans l’aine gauche. 
A cété et au dessus de cette tache café au lait, une zone 
de décoloration de la peau de la grandeur d’une piéce 
de cent sous. Les poils sont plus développés a gauche 
qu’a droite et aux mémes endroits ou nous observerons 
cette pilosité chez son frére. Les marbrures de la 
peau se retrouvent exactement aux mémes endroits que 
chez le frére cadet: au milieu du dos, se dirigeant en 
bandes vers les parties latérales du tronc, au niveau de la 
région antéro-externe de la jambe. 

L’attitude est celle d’une hémiplégie gauche fruste. 
Il marche les jambes légérement écartées, avec une 
tendance a la rétropulsion. Le pied gauche reste légére- 
ment en retard sur le droit. Les mouvements de balance- 
ment du bras gauche manquent. Par moments, la 
tendance a la rétropulsion est telle qu’il est entrainé vers 
l’arriére et qu'il tombe sans faire aucun mouvement pour 
se rattraper. A la palpation des différents segments des 
membres gauches, on n’observe aucune contracture ni 
pyramidale, ni extra-pyramidale. Il n’y a certainement 
pas de roue dentée. La figure est indifférente et figée, 
le sourire a peine ébauché, mais par moments, on 
observe un rire légérement spasmodique rappelant celui 
des pseudobulbaires au début. La parole est lente, non 


E 


scandée, légérement assourdie et gutturale. Les mots 
d’épreuve sont répétés correctement, mais a la fin des 
phrases, le ton de la voix s’atténue trés rapidement comme 
chez les parkinsoniens ou les pseudobulbaires artério- 
scléreux. Les réflexes tendineux sont conservés partout; 
ils sont méme vifs, surtout a gauche, avec, de ce cété, 
clonus du pied (Hoffmann). Le réflexe massétérin 
est vif. Les réflexes cutanés sont conservés. Le 
cutané plantaire se fait en extension a gauche, en flexion a 
droite. Les réflexes vélopalatin et pharyngien sont 
conservés. Il n’y a pas de troubles cérébelleux décelables 
et la sensibilité est intacte pour autant qu’on peut 
l'apprécier, étant donné l’état mental du sujet. Au 
point de vue psychique; gros troubles de la mémoire 
et de l’attention, crises de colére pour des futilités. Il est 
impossible d’avoir une conversation. Paraphasies et de 
temps a autre des néologismes inintelligibles. Il est 
extremement préoccupé de son frére cadet. Au point de 
vue ophtalmologique (Mme le Dr. André), le champ 
visuel pris 4 la main montre une hémianopsie gauche 
incompléte prédominant au quadrant inférieur a l’eil 
droit; complete a l’ceil gauche. Les pupilles sont trés 
dilatées a l’obscurité, le réflexe pupillaire normal. Le 
fond d’ceil est normal. 

Examens de laboratoire (Dr. Verschraegen). Urine: 
absence de sucre, réaction acide, densité 1024, traces 
indosables d’albumine. Sang: cholesterol 154 mg. pour 
cent., urée 65 mg. pour cent., Wassermann et Kahn 
négatifs; albuminose totale 7.9 g. pour cent. Liquide 
céphalo-rachidien: cellules | pour c.mm.*; albumine 
0.15 pour cent. ; Pandy négatif; or colloidal normal; 
B.W._négatif. 

Courbe d’hyperglycémie provoquée: 

Dosage du glucose a jeun, 55 mg. pour cent. 

Ingestion de 50 g. de glucose dans 250 c.c. d'eau, 

Dosage du glucose 45 min. aprés l’ingestion, 88 mg. 

pour cent. 

Dosage du glucose 90 min. aprés l’ingestion, 99 mg. 

pour cent. 

Dosage du glucose 135 min. aprés l’ingestion, 72 mg. 

pour cent. 


Examen oto-vestibulaire 
raison de son état mental. 

Examen radiologique du crane (Dr. Wéry) montre un 
crane volumineux et trés ossifié. Selle turcique normale. 
Le bord externe du pariétal est érodé. 

Evolution.—l| est entré a Vasile de Zickeren 1940 
ou l'un de nous (S.) a pu le suivre jusqu’a sa mort. Au 
moment de son entrée, il présentait un état démentiel 
avéré avec réactions de fureur et parfois de nombreux 
accés épileptiques. La déchéance mentale demeurait 
globale. Il y avait en outre une hémiplégie spastique 
gauche et de l’incontinence des sphincters. Le pied 


ne peut-étre pratiqué en 
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gauche était cyanosé. Le signe de Babinski persistait a 
gauche. Les crémastériens étaient abolis. Les cutanés 
abdominaux abolis a gauche. Le rotulien droit aboli 
également. Il est décédé dans un état de cachexie 
marquée le 2/1/1942. 


Observation II 


Maurice Sik . . . 32 ans. 

Histoire —Les anomalies de la peau existaient déja a 
lage de 18 ans. Il aurait toujours été un mauvais 
éléve, la mémoire devient pilus mauvaise dés lage de 
20 ans. Premiére crise épileptique a 24 ans. Crises 
moins fréquentes que chez Hubert: intervalles de 15 
jours a 3 semaines. Depuis le début, tremblement a 
gauche qui a été s’accentuant. Pas d’hémiplégie. 
Cependant, le 28/2/39, on note des réflexes tendineux 
plus vifs 4 gauche, avec Hoffmann positif; Babinski 
négatif. Léger affaissement de la commissure labiale 
gauche. Collaboration aux examens médiocre. 

Examen a été pris en observation a IInstitut Bunge 
en méme temps que son frére en mai 1939. A Ilin- 
spection: sujet bien musclé et nourri, présentant sur 
tout le corps des marbrures bleuatres, rappelant la 
cutis marmorata congenita et particuli¢rement marquées 
au niveau des fesses et de la partie postérieure des cuisses. 
Au niveau des omoplates et du dos, les dessins sont 
symétriques et se ramifient 4 partir de la ligne médiane 
vers les flancs comme les branches d’un arbre se séparant 
du tronc. Ces marbrures se vident a la vitropression. 
On observe, en outre, plusieurs plages d’achromie avec 
hyperchromie de la peau interposée, également symé- 
triques: elles existent dans les deux plis inguinaux d’ot 
elles remontent vers les crétes iliaques. Les poils sont 
plus développés au niveau de I"hémicorps gauche, par- 
ticuliérement au niveau d’un placard sous-scapulaire. 
Acrocyanose trés intense des mains et des avant-bras. 
Bandes de sclérose unguéale surtout au niveau de 
l’annulaire et du petit doigt. 

Dans l’attitude debout, rien de particulier. Quand 
on le laisse debout abandonné 4a lui-méme, il prend 
d’instinct certaines attitudes: la main gauche prend 
tantét la position de la main d’accoucheur comme chez 
les parkinsoniens, tant6t le poing est fermé en hyper- 
flexion sur l’avant-bras, le pouce étendu en adduction 
sur la griffe: tantdt tout le bras gauche est reporté 
derriére le dos, en extension-pronation, rappelant le 
bras décérébré. La démarche est un peu raide, les 
jambes sont plus écartées que normalement et les talons 
sont assez brusquement appliqués sur le sol. Les auto- 
matismes de la marche, du retournement, de se mettre 
debout, quand il est assis, sont normaux. 

On est frappé cependant chez un jeune homme 
apparemment sain, de la pauvreté des initiatives motrices. 
Les actes les plus élémentaires sont accomplis lentement, 
comme si, a tout moment, il devait réfléchir pour 
enchainer. La mise en train est lente. Il se sert des 
objets les plus courants avec perplexité et hésitation: 
il les reconnait cependant et les épreuves classiques de 
l’'apraxie sont négatives. Le moindre des actes parait 
demander une attention de toutes les minutes: il s*habille 
correctement mais avec le soin attentif qu'il mettrait a 
une opération arithmétique: de temps en temps, la 
succession des gestes s’enraige et il conserve Il’attitude 
jusqu’a ce qu’on l’incite a un nouveau démarrage. Pas de 
conservation des attitudes imposées. Au cours de ces 
arréts, on voit apparaitre des mouvements involontaires. 
On peut d’ailleurs les faire naitre en plagant les segments 
du membre dans des attitudes de demi-repos. Ce sont de 
petits mouvements stéréotypés: le geste de faire tomber 
du bout de l’index les cendres d’une cigarette imaginaire, 
le geste de frotter l’ongle de son pouce contre la face 
palmaire de Ilindex fiéchi. Ces stéréotypies sont 
rythmiques (15 a 20 par minute). Elles s’exagérent ou 
apparaissent quand on lui parle, qu’on le fait rire, dis- 
paraissent au cours de l’action volontaire ou dans un 
état de relachement complet (fauteuil colonial). La 
parole est projetée, la tonalité s’abaissant rapidement 
sur la fin des phrases, non scandée, gutturale. De 


temps a autre, il avale des syllabes de son Ave Maria, 
Pas de palilalie. 

Pas d’hypertonie, pas de roue dentée. Les reéflexes 
cutanés sont conservés et normaux. Les réfleres 
tendineux sont vifs aux membres inférieurs. Les 
épreuves cérébelleuses sont bien exécutées. Il n'y a 
aucun trouble sensitif décelable, pas d’erreur de topo- 
esthésiein de stéréognosie. Au point de vue psychique: 
on arrive a prendre contact avec lui, mais rapidement, 
il se fatigue: prend un air absent, distrait, répond a 
coté des questions qu’on lui pose. Aprés quelques 
minutes de repos, il répond a nouveau puis rapidement, 
il redevient confus. Quand on Pabandonne a lui- 
méme dans sa chambre, on le retrouve déshabillé, avec 
ses vétements éparpillés dans les différents coins et il 
est incapable de se rhabiller seul. Trés sensible et 
émotif surtout en ce qui concerne son frére. Pas de 
gloutonnerie. Au point de vue ophtalmologique (Mme 
le Dr. André): le champ visuel pris 4 la main semble 
intact, il y a une légére hesitation dans le quadrant 
inférieur gauche. Les pupilles réagissent normalement. 
Le fond d’ceil est normal. 

Examen de laboratoire (Dr. Verschraegen).—Urines: 
absence de sucre, réaction acide, densité 1024, albumine 
70 mg. pourcent. Sang: cholesterol 130 mg. pour cent., 
urée 69 mg. pour cent., Wassermann et Kahn négatifs. 
Courbe d’hyperglycémie provoquée: 

dosage du glucose a jeun, 96 mg. pour cent. 

dosage du glucose ingestion de 50 g. de glucose 
dans 250 c.c. d'eau. 

dosage du glucose 45 min. aprés l’ingestion 134 mg. 
pour cent. 

dosage du glucose 90 min. aprés lingestion 123 mg. 
pour cent. 

dosage du glucose 135 min. aprés ingestion 120 mg. 
pour cent. 

albumines totales: 8°3 g. pour cent. 

Liquide céphalo rachidien: cellules 7 pour c.mm.*; 
albumine 48 mg. pour cent.; Pandy neégatif; B.W. 
négatif; or colloidal normal. 

L’examen vestibulaire (Dr. Helsmoortel) ne montre 
aucune anomalie. 

L’examen radiologique du crane (Dr. Wéry) montre, 

comme chez le frére, un crane volumineux, trés ossifi¢, 
avec des irrégularités d’apparence érosive, au bord 
externe du pariétal. La selle turcique est normale. 
_ Evolution.—I\ entre le 5/10/1940 a Vasile de Z . . . ot 
il fut suivi par Pun de nous jusqu’au 12/1/1945. On 
assista a une regression compléte des facultés intellec- 
tuelles. Une dysarthrie apparut avec un tremblement 
géenéralisé rappelant les tremblements parkinsoniens. 
Les acces épileptiques devinrent plus nombreux. II 
mourut subitement pendant le déjeuner. Une autopsie 
ne put étre obtenue. 

Le tableau clinique présenté par ces deux fréres 
comporte: I. une histoire d’épilepsie apparue dans 
la troisieme décade de la vie, s’'accompagnant assez 
rapidement d’un arrét de développement intellectuel 
et de signes moteurs dimidiés. 2. un état mental 
caractérisé au début par des troubles de la mémoire, 
de l’attention et du jugement, une instabilité puérile. 
Ces troubles conduisent assez rapidement a un état 
démentiel global. 3. un syndrome neurologique 
comportant une hémiplégie gauche du type pyra- 
midal avec des hypercinésieés variées (mouvements 
involontaires rythmiques) des doigts apparaissant 
dans la position de demi-repos ou a l’occasion d’une 
émotion. Chez l'un: c’est un tremblement global 
rappelant le tremblement parkinsonien; chez 
l'autre: ce sont des anomalies d’attitudes segmen- 
taires rappelant tantot la rigidité extrapyramidale 
des parkinsoniens, tantot la rigidité décérébrée; 
des troubles de la parole se rapprochant surtout de 
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ceux des pseudo-bulbaires, une diminution de la 
mimique et une hémianopsie en quadrant ou plus 
compléte a gauche. 4. des signes somatiques dont 
quelques-uns certainement constitutionnels: ce sont 
l'angiomatose cutanée marbrée congénitale a 
topographie symétrique, un excés de développement 
du systéme pileux de la moitié du corps ou existent 
surtout les troubles neurologiques; des désordres 
pigmentaires localisés de la peau, des troubles 
trophiques des ongles; on note encore une acro- 
cyanose des extrémités, surtout a gauche, exagérée 
par l’attitude debout ou la flexion du corps, de petits 
signes de sclérose rénale, une densité anormale des os 
du crane avec présence d’érosions particuliéres 
dans la région pariétale. Les métabolismes de 
l'eau, des protéines, des hydrates de carbone, des 
graisses ne sont pas troublés et la syphilis peut-étre 
exclue. 

L’étude de la famille Sik ... n’est pas aussi 
fouillée que nous I’aurions souhaité; un grand 
nombre de sujets sont cependant personnellement 
connus de l'un de nous (P.), et ont été examinés et 
suivis par lui, comme médecin de famille, pendant 
un certain nombre d’années. 

La Famille Sik. (Fig. 1)—Les descendants d’Henri 
Sik . . . arriére grand-pére paternel de nos malades, sur 
lequel nous n’avons aucun renseignement, se divisent en 
trois branches. Lapremiére branche cellede PierreS ... 
(1/1) n’offre pas d’intérét neurologique. Pierre SS... 
(1/1) est décédé a l’A4ge de 60 ans de pneumonie, sa 
femme est morte, jeune, d’appendicite. I! lui laisse deux 
enfants. Une fille Clémentine (II/1) morte en 1937 
d'une hémorragie cérébrale a l’a4ge de 53 ans, un fils 
Joseph (II/2) mort de tuberculose pulmonaire. De 
Clémentine descendent Georges (III/1) né en 1910, 
décédé en 1932 d’un cancer abdominal et Marie (III/2) 
encore en vie et bien portante. De Joseph, sont issues 
une fille Marie (III/3) morte 4 18 ans de tuberculose 
pulmonaire, une seconde fille Julie (III/4), ¢pouse J... 
morte en 1932 dune maladie d’Osler et qui laissa une 
fille Marie ({V/I) bien portante. 

La seconde branche de Joseph S .. . (1/2) groupe 


les cas neurologiques que nous avons décrits. Joseph S. 
est mort 4 73 ans apparemment sans troubles mentaux. 
Il avait épousé Anne Marie Be. . . (1/3) qui aurait 
fait, a l’4ge de 50 ans, un épisode mental pour lequel 
elle a été placée a l’Asile de St. Trond. Le registre 
porte “‘ plaintes interminables, lamentations, accés de 
colére, propos inconvenants, pleurs, prétend que son 
mari se dérange et dépense l’argent. Hallucinations, 
conversation fort libre, malade inquiéte, agitée, soupcon- 
neuse.”” Au bout de deux mois (29/3/1888), elle est re- 
tournée chez elle. Son état mental n’a plus jamais été 
normal depuis et elle est décédée en 1905. Il n’y a 
aucune notion d’hémiplégie ni d’épilepsie a retrouver 
dans son anamnése. Joseph S .. . eut trois enfants: 
le premier Albert Sik . . . (II/3) né en 1867 est décédé 
a lage de 14 ans; il n’a marché qu’a l’Age de neuf ans 
était un grand arriéré dés la naissance, resta de petite 
taille et séjourna, pour des troubles mentaux, a |’Asile 
de St. Trond pendant cing a six mois. Nous n’avons 
pas réussi a retrouver son observation. Le second 
enfant de Joseph est Maximilien Sik . . . (II/4) pére 
de nos malades. II ne présente aucun trouble neuro- 
logique ni mental. Il a épousé Marie Moniq.. . et 
de ce mariage sont issus neuf enfants. Urbain (III/5) 
né en 1892 est marié et a deux filles (1V/2 et 1V/3), 
b.p. Berthe (III/6) née en 1893 est mariée et a une 
filles et trois fils (IV/4 a IV/7). Henriette (III/7) née en 
1895 est mariée et a un fils ([V/8). Irma (III/8) née en 
1896 est mariée et a un fils ([V/9) et une fille ([V/10). 
Félix (III/9) né en 1898 est marié et a une fille (IV/11). 
Augustin (III/10), né en 1901, fut atteint de la méme 
maladie que ses deux fréres. Elle débuta chez lui a 
lage de 23 ans par des crises d’épilepsie. Les modifica- 
tions de la peau existaient depuis la naissance et étaient, 
aux dires des parents, du méme aspect que celles qu’on 
observe chez Hubert et Maurice. La pigmentation du 
tronc et du bassin était aux dires du pére plus foncée. 
Les troubles mentaux apparurent a lage de 27 ans et 
n’évoluérent que trés lentement. II] présenta une 
hémiplégie gauche et des troubles du langage depuis 
lage de 32 ans et mourut dans un état de démence 
compléte avec gatisme a l’A4ge de 41 ans. II laisse une 
fille (I1V/12) Agée actuellement de 18 ans. Hubert 
(111/11) né en 1905 fait ’objet de notre premiére observa- 
tion et n’a pas de descendants. Maurice (III/12) né 
en 1907 fait objet de notre deuxiéme observation et 
laisse un fils ([V/13). Marcel (III/13) né en 1911 est 
marié et a un enfant 4gé de 4 mois (IV/14). 


Famille Sik .. . 
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La troisitme branche est issue de Léonie Sik .. . 
(11/5) encore en vie et bien portante. Elle ¢pousa: 
en premiéres noces, Mor. . . (11/6) dont sont issus, 
Germaine M .. . (III/14) qui a a son tour trois filles 
b.p. (IV/15 a IV/17) et Jeanne (III/15) décédée d'un 
cancer du cholédoque en 1942, sans descendance; en 


secondes noces, Verb... (II/7) dont trois enfants, 
Joseph V... (III/16) b.p. Berthe (III/17) épouse 
Lat .. . ayant une fille (1V/18) et Albert (III/18) qui 


a un fils (1V/19) b.p. 

On voit donc que la descendance du grand oncle de 
nos malades et de sa tante est indemne au point de vue 
neurologique. Par contre la grand’mére maternelle et 
un oncle ont présenté des troubles mentaux graves. 
Nous avons pour étre complets exploré pour ces motifs, 
la descendance de la grand’tante maternelle Angelina 
B... (1/4). Angelina B... une alcoolique inve- 
térée, est morte a 70 ans avec rhumatisme déformant 
grave et démente. Elle avait ¢pousé Joseph V... 
(1/5) décédé a l’'Age de 60 ans dune affection rhumatismale. 
De ce mariage sont issus: Joseph V . . . (II/8) mort 
en 1939 et Bertha (II/9) épouse V . . . décédée égale- 
ment d’un rhumatisme articulaire déformant qui 
l'aurait complétement immobilisée en quelques années. 
De Joseph V ... sont issus un fils Pierre V... 
(111/19) décédé également de rhumatisme déformant 
grave a l’Age de 30 ans et sans descendant; un fils (111/20) 
b.p.; une fille . . . (111/21) et une autre fille Marie 
(111/22) qui aurait présenté des troubles mentaux. 

Sur les individus issus de la branche collatérale 
maternelle c.a.d. d’Angelina B.. . (1/4), elle 
méme gravement atteinte au point de vue mental, 
nous n’avons pas de données personnelles; retenons 
seulement que sur ses six descendants en deux 
générations, il y a un cas de troubles mentaux et 
trois cas d’un rhumatisme grave déformant faisant 
en quelques années, des sujets qui en sont atteints, 
des malades grabataires. Dans l’ascendance directe 
de nos malades, c’est la sceur d’Angelina B 
qui est atteinte de troubles mentaux alors que le 
grand-oncle paternel a donné naissance a une 
descendance intacte au point de vue mental et 
neurologique. Il y a donc des raisons de croire que 
les troubles mentaux sont introduits dans la Souche 
Sik ...parlesB... Dans la troisieme généra- 
tion, on voit brusquement apparaitre trois cas de la 
méme affection—alors que les descendants paraissent 
indemnes au moins actuellement. La non-trans- 
mission du caractére pathologique nouveau ne peut 
pas étre affirmée d’une maniére absolue a cause du 
jeune Age des sujets observés, bon nombre d’entr’eux 
ne dépassant pas les 20 ans, période ou les parents 
ont commencé a présenter les premiers troubles 
mentaux et l’épilepsie. Aucun d’entr’eux n’offre, 
a notre connaissance, la peau marbrée congénitale. 
L’affection familiale se présente donc comme 
récessive et n’existe que chez les males. 

L’autopsie de Observation I fut obtenue et exécutée 
par lun de nous (S.), mais ne porta malheureuse- 
ment que sur le cerveau. L’aspect macroscopique est 
tellement particulier que nous donnons ci-dessous le 
protocole complet de l’examen de cet organe. 


Meéninges.—La dure-mére est doublée des deux cétés 
d’une membrane pachyméningitique d’apparence jaune- 
brunatre. La convexité des hémisphéres cérébraux 
frappe immédiatement par un aspect foncé, presque 
noiratre, des leptoméninges, résultant d’une abondance 
extréme des vaisseaux pie-mériens cheminant dans 
les sillons. Les leptoméninges sont particuliérement 
épaissies et fibreuses. A la surface des circonvolutions, 
on voit de nombreux petits vaisseaux sinueux, constituant 


en certains endroits un véritable réseau d'une grande 
densité (Fig. 2a). Cette densification vasculaire est 
particuli¢rement accusée des deux cétés de la grande 
scissure interhémisphérique, sur une largeur de 3 4 
4 cm., suivant les endroits. Cette angiomatose, de 
disposition assez symétrique, est diffuse: cependant, 
la partie antérieure des lobes frontaux en est indemne; 
il en est de méme de la majeure partie des lobes 
temporaux; la partie inférieure des lobes pariétaux est 
respectée dans une certaine mesure (Fig. 2b). A la face 
inférieure des hémisphéres, nous retrouvons le méme 
aspect, particuli¢rement accusé a la face inférieure des 
lobes occipitaux et s‘irradiant vers la face inférieure des 
lobes temporaux, les circonvolutions orbitaires ne sont 
pas interessées. A la face interne des hémisphéres, c’est 
la méme anomalie, sauf au niveau des lobes frontaux 
(Fig. 2c). Le bord postérieur de ’hémisphére cérébelleux 
gauche et son voisinage présentent le méme aspect 
angiomateux, mais a un degré moins accusé qu’a 
hauteur du cerveau. Par contre, les leptoméninges 
médullaires ne montrent aucune particularité. Les gros 
vaisseaux de la base ont une paroi plutdt mince, mais 
sans doute un peu rigide, car ils restent béants: mais ils 
ne montrent aucune tache athéromasique. 

Hémisphére droit.—\\ parait moins volumineux que le 
gauche, comme s'il était aplati transversalement; son 
poids est de 450 g. (contre 520 g. pour lhémisphére 
gauche). A sa face interne, au dessus de la circonvolu- 
tion limbique, on apercoit une dépression longitudinale, 
commengant a hauteur de la moitié antérieure du corps 
calleux et se prolongeant en arriére sur le lobe occipital, 
au dela du bourrelet; cette dépression s’élargit d’avant 
en arriére et est particuliérement profonde au niveau 
du lobule quadrilatére; elle est comblée a ce niveau par 
un tapis leptoméningé trés vascularisé, épais, fibreux, 
noiratre, adhérent a la substance cérébrale. A cdété 
de cette dépression majeure, on note, a la face externe de 
lhémisphére droit, un affaissement des circonvolutions 
au voisinage du gyrus supramarginalis; une dépression 
cupuliforme particuliérement accusée siége au niveau 
de T 1, a sa partie postérieure. Une coupe vertico- 
frontale pratiquée un peu en arriére du corps calleux 
c'est a dire perpendiculairement a la forte dépression de 
la face interne de hémisphére, montre qu’a ce niveau le 
cortex a pour ainsi dire disparu et que le matelas méningé 
fait corps avec la substance cérébrale; de méme, le 
pallidum est trés aminci au niveau des dépressions men- 
tionnés a la face externe (région du g. supramarginalis). 
Sur cette coupe, on se rend compte également que la 
substance blanche a un aspect chagriné et est de consis- 
tance molle, comme dans une sclérose diffuse. Une 
coupe vertico-frontale, pratiquée plus en avant, per- 
pendiculairement a la partie moyenne de la couche 
optique ne montre pas de lésions macroscopiques notables 
des noyaux opto-striés; le noyau amygdalien est bien 
dessiné. Mais, vers le haut, les circonvolutions supra- 
calleuses ont disparu (véritable porus) et la substance 
blanche correspondante présente un aspect de sclérose. 
Une coupe frontale en avant du corps calleux, dans l’aire 
du lobe frontal, montre une apparence normale de 
album; amincissement de Pun ou lautre segment du 
cortex, dans les circonvolutions du d6me cérébral. 


Hémisphéere gauche.—Une coupe de Brissaud fait voir 
que, dans le striatum et notamment dans le putamen, 
les vaisseaux sont saillants sur la surface de la coupe; 
dans la couche optique, on note de petits foyers de 
ramollissement. Une coupe horizontale passant au 
dessus du corps calleux montre un aspect atrophique des 
circonvolutions postérieures de ’hémisphére, en méme 
temps que la substance blanche y parait criblée de 
vaisseaux; c'est a ce niveau que Il’angiomatose des 
meninges est le plus accusée. 

Cavités ventriculaires.—l\ existe une hydrocéphalie 
assez notable des deux cdtés; les noyaux caudés font 
une saillie accentuée dans les cavités ventriculaires. Le 
corps calleux présente un aspect atrophique de ses 
2/3 postérieurs au moins; son genou parait respecté, 
mais son corps et surtout son bourrelet sont nettement 
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amincis (Fig. 2). La surface ventriculaire est un peu 
chagrinée, notamment a hauteur de la téte des noyaux 
caudés et aussi a la surface du IIl¢ ventricule. 
L’examen microscopique rend compte de la qualité 
et peut-étre du mécanisme formel de certaines 
particularités qui caractérisent cette affection. Nous 
avons d’abord étudié lhémisphére droit, le plus 
gravement touché, ce qui correspond a la pré- 
dominance gauche des sympt6mes cliniques qu’on 
observe chez les trois membres de la famille qui 
furent atteints. Nous avons ensuite étudié ’hémi- 


sphére gauche ow les lésions sont moins étendues 
moins profondes et moins rapidement évolutives. 


Technique-—De Vhémispheére droit, de grands 
blocs sont inclus a la celloidine (Nissl, Weil, Hema- 
téine-éosine, Perdrau), aprés qu’ils ont été débités 
d’un certain nombre de coupes a congélation (Spiel- 
meyer, Holzer, Rouge-Ecarlate, Crésyl-violet). 

Le processus pathologique consiste, au point de 
vue de sa structure, dans l’association I° d’une 
angiomatose leptoméningée, corticale et méme 


Fic. 2. 





(a) Aspect angiomateux des leptoméninges, 


épaissies, fibreuses. Circon- 


volutions a péine visibles et traversées par de nombreux vaisseaux flexueux. 





(6) Hémisphére droit. 
temporal respectés. 
marginalis et du gyrus angularis. 


Angiomatose diffuse des leptoméninges, pdle frontal et lobe 
Affaissement cupuliforme du cortex 4 hauteur du gyrus supra- 








46 PAUL DIVRY ET LUDO VAN BOGAERT 





(c) Face interne droite de 
postérieures. 
par un tapis fibreux, trés épais. 
Hydrocéphalie. 


axiale, 2° de nécroses intracorticales disséminées 
dans toute l’étendue du ruban de substance grise 
(sauf au niveau de rares circonvolutions que nous 
allons indiquer) et dans certains noyaux gris et 3 
d’une sclérose diffuse typique. 

Le processus d’angiomatcse consiste en une prolifé- 
ration des capillaires, des petits et moyens vaisseaux de la 
leptoméninge (surtout des veines) (Fig. 3a) des veines de 
petit et moyen calibre de l’écorce et de Ja région sous- 
corticale. Par dessus les zones non atrophiées de l’écorce, 
les vaisseaux sont suspendus dans une leptoméninge 
normale tant au niveau de la convexité qu’au niveau des 
sillons, sauf qu'elle est infiltrée de macrophages chargés 
d’hémosidérine. 

Au niveau des zones atrophiques de I’écorce et de la 
substance blanche axiale, l’espace pio-arachnoidien est 
matelassé par un tapis épais de fibrilles collagénes ou 
sont suspendus des vaisseaux néoformes. On peut méme 
voir ce réseau collagéne d’une beau rouge caractéristique 
dans les van Gieson envahir les couches supérieures de 
lécorce, en soulevant la moléculaire et les couches 
corticales les plus superficielles, chargées de formol- 
pigment ou de pigment hémosidérique. Cette organisa- 
tion conjonctive d’un “ ulcére cortical ’’ est trés par- 
ticuliére et nulle part elle ne se mélange a l’organisation 
gliofibrillaire de l’écorce voisine. Dans les mailles du 
tissu leptoméningé, on peut voir des mastocytes, des 
plasmocytes volumineux et des macrophages, parfois 
bi-nuclées. En outre, on note de petits amas lymphocy- 
toides autour de certaines veines. La fibrose piale 
simple se continue ainsi dans les réseaux collagénes des 
nécroses corticales et sous-corticales et les fibrilles 
collagénes de ces réseaux s’engrénent étroitement avec 
celles de l’adventice, doublée sur la plupart des vaisseaux 
moyens et gros d'une fibrose épaisse. 

Les vaisseaux néoformés sont avant tout des veines, 
mais il y a aussi des artéres dont les deux parois sont 
bien imprégnées de collagéne. Un certain nombre de 
ces vaisseaux sont thrombosés et reperméabilisés. Les 
altérations dégénératives sont rares. II est incontestable 
cependant qu’on peut voir des hémorragies sous- 
endothéliales pénétrer dans la média, des épaississe- 
ments fibreux limités sous-endothéliaux, des amas de 
cellules graisseuses sous-endothéliales. Ces altérations 
doivent étre recherchées soigneusement: nous n’avons 


hémisphére droit. 
Dépression du cortex au dessus et en arriére du corps calleux, comblée 
Atrophie du corps calleux dans sa moitié postérieure. 


Matelas angiomateux des régions 


trouvé que dans deux artéres de calibre moyen dépendant 
de la sylvienne, une accumulation de cellules gonflées 
de graisse sous lintima; en deux endroits également, 
une hémorragie sous-endothéliale; en un seul endroit, 
une fibrose sous-endothéliale, en un autre endroit les 
mémes fibroses avec reperméabilisation par un capillaire. 
Quelques uns montrent a coté des altérations sous- 
endothéliales décrites plus haut une réaction lymphoide 
adventitielle, secondaire mais qui reste toujours trés 
discréte. 

Les nécroses intracorticales sont celles qu’on peut 
observer dans n’importe quel processus vasculaire sous 
réserve que nulle part elles ne prennent un aspect pseudo- 
laminaire systématisé: on observe des éclaircissements 
en entonnoirs, en, fer de lance, des éclaircissements 
ovalaires orientés dans le sens de cellules corticales, 
arrondis, en bandes obliques a l’égard de la surface du 
cortex, en plaques coalescentes de telle sorte que, de 
toute une circonvolution, il ne peut rester que quelques 
il6ts cellulaires dispersés. Dans certaines nécroses, la 
glie elle-méme est rare; dans d’autres, au contraire, on 
observe une densité gliale anormale surtout autour des 
vaisseaux. Dans les Holzer, ces faisceaux gliofibrillaires 
sont fort beaux et de formes variées. On observe ces 
nécroses incomplétes dans toutes les circonvolutions 
sauf au niveau de la partie orbitaire de F. I, de la circon- 
volution droite de la partie intra-hémisphérique de F. I. 
Dés qu’on aborde, dans cette derniére circonvolution, 
la convexité on voit aussit6t reparaitre les altérations 
dans le ddme. Elles sont moins graves qu’ailleurs dans 
les circonvolutions fusiforme et de hippocampe mais 
elles n’y font pas enti¢rement défaut. Enfin, en arriére 
du pli courbe elles ne manquent nulle part. On en 
retrouve dans le noyau caudé, prés de la veine strio- 
thalamique, dans les noyaux internes de la couche 
optique et exceptionnellement dans le putamen. On 
peut voir tous les types de nécrose incomplete décrits 
dans la littérature de l’artériosclérose cérébrale, depuis 
la ** gliose périvasculaire ’’ d’Alzheimer jusqu’aux aspects 
se rapprochant de “ l’atrophie verruqueuse”’ (Fig. 4a 
and b). Certains foyers corticaux provoquent une 
ombilication du déme de la circonvolution et réalisant 
un aspect “ fissuraire *’ qui justifie l'apparence macro- 
scopique décrite au niveau de la face interhémisphérique 
dans les deux tiers postérieurs des circonvolutions du 
corps calleux, du lobule paracentral et quadrilatére. 
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La destruction peut atteindre un degré plus avancé. 
Sur une coupe passant par le plan du noyau rouge et 
intéressant la totalité de Ilhémisphére cérébral, on 
reconnait le corps calleux aminci, puis la face inférieure et 
le déme présentent une raréfaction cellulaire diffuse, 
alors que la face supérieure, le sillon, la face correspon- 
dante de F.I., son déme et sa face extérieure sont trés 
gravement altérés. A leur niveau, en effet, l’écorce 
nest plus représentée que par quelques éléments des 
couches profondes, les autres couches sont figurées par 
quelques éléments aplatis revétus d’une mince membrane 
leptoméningée tatouée de macrophages a formol-pig- 
ment. Dans cette membrane, on voit suspendus par 
endroits des vaisseaux dilatés. La destruction du 
parenchyme a donc abouti ici 4 une abrasion de cortex 
et une telle image répond aux faits décrits par Spatz 
sous le nom d“ ulcération cérébrale,’ forme .extréme 
des ** états vermoulus ” du cortex décrits dans l’artério- 
sclérose. Dans ces nécroses importantes, on retrouve 
toutes les qualités des ramollissements corticaux et qui 
sont bien connues. Nous avons méme observé en un 
point une nécrose de coagulation typique. Dans les 
foyers assez étendus, l’organisation est évidemment 
glio-mésenchymateuse. Les coupes a congélation par 
la méthode de Spielmeyer fournissent un complément 
précieux de l’étude des préparations cytologiques. 

On distingue dans l’écorce des taches claires corre- 
spondant aux zones de nécrose incompléte, des foyers 
sous-corticaux de forme ovalaire allongés dans le sens des 
fibres en U. et immédiatement au dessus d’elles, des 
plaques fibromyéliniques de toutes formes, les unes 
verticales répondant a  la_ gliose  perivasculaire 
d’Alzheimer, les autres horizontales répondant a des 
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épaissisements myéliniques marginaux, des formations 
spiculaires sur la marge de l'album. En certains points, 
ces plaques fibro-myéliniques sont assez importantes 
pour conférer au cortex un véritable aspect marbre. 
Dans les zones gravement atteintes image est encore 
plus nette: alors que la moitié ventrale de la circonvolu- 
tion du corps calleux conserve une certaine architectonie 
cytologique (nous l’avons notée plus haut) et myélinique, 
le versant dorsal est réduit 4 une bande amincie et tout a 
fait démyélinisée. Le précoin, le lobule paracentral 
sont entiérement attaqués et l’écorce de la partie 
de F.A qui borde la scissure interhémisphérique est 
entiérement démyélinisée. Seules, sont conservées les 
fibres en U et axiales de la partie de F.A qui effleure a 
la convexité. On voit en outre que dans les circonvolu- 
tions P.A et le lobule pariétal adjacents, les axes blancs 
sont grisatres, que les fibres en U sont relativement 
intactes, que la substance blanche du centre ovale propre- 
ment dit est gravement éclaircie sauf pour quelques 
faisceaux ou paquets de fibres qui cravatent la cavite 
ventriculaire et font partie des radiations du corps calleux. 
On voit encore—et ceci est trés important—que cette 
démyélinisation du centre ovale n’est pas le résultat 
d’une confluence des foyers, qu’elle dépasse ce qu’on 
est en droit d’attendre des nécroses incompleétes intra- 
corticales disséminées (Fig. 3b). Les coupes corre- 
spondantes pour les graisses apportent a ce propos 
de nouveaux détails. 

Il y a incontestablement des ramollissements frais 
caractérisés par une mosaique de corps granuleux au 
stade soudanophile. Les foyers corticaux et sous- 
corticaux répondent a cet aspect. Il y a, a c6té de ceux- 
ci, des territoires importants de la substance blanche du 


Fia. 3. 





(a) 


(5) 


[(a) Détail du matelas veineux leptoméningé dans une zone ou l’angiome n’envahit pas le cortex. 
(b) Le matelas veineux leptoméningé se continue par des grosses veines dilatées jusque dans la région sous- 


corticale. J tic | 
‘de gliose périvasculaire d’ Alzheimer (Celloidine-Weill). 


Remarquer dans le ruban cortical, sous le réseau telangiectasique méningé, une aigrette, trés typique, 
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centre ovale et de nombreux axes blancs des circonvolu- 
tions o on ne trouve plus aucun produit soudanophile, 
ni aucun corps granuleux a ce stade. A cété de ceux-ci, 
il y a enfin des images tout a fait différentes au niveau 
des zones diffuses de démyélinisation dans la profondeur 
du centre ovale: la dégénérescence des fibres myéliniques 
y révét tous les aspects d’une dégénérescence des fibres 
primitive. Les corps granuleux, de rares gliocytes a 
prolongements chargés de grains de graisses extra- 
cellulaires sont orientés dans le sens des faisceaux qui 
traversent le centre ovale. Sans doute, au voisinage des 
vaisseaux, sont-ils plus abondants, mais c’est 1a la voie 
normale de leur évacuation. On distingue d’ailleurs, 
d’aprés les propriétés tinctoriales, deux sortes de 
cellules vectrices: les unes sont des corps granuleux 
chargés d’une substance jaunatre translucide ot on 
distingue des vacuoles ayant pris le colorant en un beau 
rouge brillant. Ces derniéres grains répondent vrai- 
semblablement a des graisses neutres; les autres sont des 
corps granuleux chargés de grains rouges brillants 
agglutinés sans substance jaunatre interposée: il s’en 
trouve au voisinage des vaisseaux ou dans les espaces 
adventitiels. On peut rencontrer les mémes grains jaunes 
et rouges dispersés autour d’un noyau; ils représentent 
alors des inclusions dans les cellules de la glie fixe. 
De nombreux grains prélipoides et de graisses neutres se 
retrouvent dispersés dans le fond de la préparation et il 
s’en faut de beaucoup que la glie suffise a assurer le 
transport des produits désintégrés. Dans les zones 
correspondantes a la circonvolution ulcérée, on ne trouve 
plus que de rares corps granuleux; c’est a peine si autour 
des vaisseaux de la substance blanche sous-corticale, on 


retrouve quelques alignements de corps granuleux ay 
stade des graisses neutres. 

Les préparations cytologiques et gliofibrillaires »ré. 
cisent ce que nous venons de décrire. Dans les bleus de 
toluidine, au niveau des circonvolutions ulcérces, 
lécorce n’est plus représentée que par quelques éléments 
ganglionnaires calcifiés ou déformés, sértis dans tne 
bande de gliose, qui en impose tort pour une moléculaire. 
A la face profonde de cet étage paucicellulaire, se soude 
directement une substance blanche spongieuse: cavités 
acellulaires suspendues dans un réticulum d’astrocytes 
clairsemés, et de ci, de la un fant6me de corps granuleux. 
Pas d’altérations vasculaires. Dans les Holzer corre- 
spondants, le réseau gliofibrillaire est trés lache et les 
astrocytes exceptionnels. Quand la substance blanche 
subit un tassement trés marqué, la densité de la gliose 
peut-étre extreme et constituer un veritable réseau a 
grillages ¢étroits et a fibrilles extremement denses. 
Par contre, en plein centre ovale, la ou nous avons 
décrit plus haut les amas de corps granuleux, les images 
cytologiques montrent des corps granuleux typiques, de 
nombreuses_ cellules macrogliales d aspect  piloide 
d'autres a protoplasme mal visible et, prés des vaisseaux, 
des cellules microgliales et des macrophages. Dans les 
Holzer, on voit une gliose isomorphe dont l’architecture 
épouse celle des systémes myéliniques atteints et ov 
circulent les corps granuleux-gliose demeurant plus lache 
aux environs des vaisseaux. C'est ainsi que la paroi 
vasculaire est, dans la régle, deécollée des principaux 
pinceaux gliaux qui lancrent normalement dans le 
réseau glio-fibrillaire et qu'on observe la formation de 
pseudocriblires. Les coupes par la méthode de 


Fic. 4. 





(a) 


(a) Méme “ gliose perivasculaire ” avec un jlot de nécrose entre les deux pinces de la lésion. 
en mamelon ” de l’écorce des dépressions cupuliformes multiples du voisinage. 

(b) Le ** mamelon ” est ici presque €nuclée du cortex par deux “* fissures ” 

Hypermyélinisation du secteur nécrosé, relié a la substance blanche 

La confluence de telles tubérosités conduit finalement a laspect d‘ 


sa base. 


(b) 
Pseudo-renflement 
porencéphaliques qui se rejoignent a 


she par une tige de gliose périvasculaire. 
atrophie verruqueuse ” de Spatz. 
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Biel.chowsky montrent de graves altérations des axones 
dans toute l’étendue du centre ovale mais particuliére- 
ment, abstraction faite des zones de raréfaction peri- 
vasculaire, dans le systéme des fibres longues du centre 
ovale et du corps calleux. Les vaisseaux montrent par- 
tout les mémes altérations et elles sont discrétes; elles 
consistent dans un épaississement uniforme de leurs 
parois, un é€paississement fibreux simple, avec au 
niveau de quelques vaisseaux de taille moyenne soit un 
dépot de collagéne localisé épaississant 4 ce niveau 
“en secteur’ la paroi. Cela est d’ailleurs rare: on voit 
plus fréquemment une infiltration discréte de la paroi 
par des éléments lymphocytaires et des mastocytes. 
Ce dernier aspect se voit surtout dans les territoires en 
pleine désintégration myélinique. Nous n’avons vu 
nulle part de lésions d’hyalinose ni de dégénérescence 
graisseuse Ou trouble des cellules endothéliales. Nulle 
part non plus, on ne note d’imprégnation amyloide de la 
media. 

I| suffit de comparer l'une a l'autre les coupes traitées 
par la méthode de Spielmeyer et de Holzer pour étre 
frappe de ce fait que la gliose axiale est particuliérement 
importante en comparaison de la démyélinisation (Fig. 
Sa and b). Elle dépasse, tout comme la désintégration, 
de loin ce qu’on serait en droit d’attendre dans une 
dégénérescence axiale secondaire consécutive a des lésions 
vasculaires cortico-sous-corticales. Elle se voit a des 
niveaux comme la région temporo-pariétale ou il n’y 
a pas de démyélinisation visible. La dégénérescence 
axiale et son organisation gliale é¢voluent ainsi d’une 
maniére autonome: le processus de sclérose diffuse est 
superpose a celui de l'angiomatose et des nécroses. 


La démyélinisation peut-étre poursuivie sur une série 
de coupes antéropostérieures, les unes a congélation 
(méthode de Spielmeyer), les autres faites aprés inclusion 
a la celloidine (méthode de Weil). La coupe frontale 
montre une démyélinisation légére prédominant au 
niveau de la face convexe mais sans limites nettes du cété 
de la face interhémisphériques. Noter sous F2 et F3, 
quelques foyers sous-corticaux de nécrose. Dans les 
Holzer correspondants, ceux-ci sont marqués par des 
foyers ou la densité gliofibrillaire est beaucoup plus 
grande. La coupe passant par la partie antérieure du 
putamen montre une démyélinisation décroissante des 
axes blancs de la circonvolutions du corps calleux et de 
F.1 a F.2, F.A, P.A au défile interstrié. Sauf au niveau 
du sillon du corps calleux et des deux faces des circon- 
volutions que les bordent, les fibres en U sont partout 
respectées. L’avant-mur et la capsule interne sont 
indemnes. La gliose fibrillaire couvre exactement les 
mémes champs, mais d'une maniére uniforme, sauf au 
niveau du foyer de nécrose de la circonvolution du 
corps calleux. La coupe suivante passe par le plein 
développement des noyaux gris centraux: la démyélinisa- 
tion est moins importante dans les circonvolutions 
motrices et de linsula. Elle est trés intense dans la 
région du foyer nécrotique interhémisphérique ou 
les fibres en U sont emporées. 

La méme topographie se retrouve dans la coupe 
passant par le plan du corps de Luys. La coupe passant 
en arriére du corps calleux montre une démyélinisation 
grave dans toutes les circonvolutions visibles a ce niveau, 
sauf les circonvolutions fusiforme et temporale inférieure. 
Dans la coupe au Holzer, la gliose couvre exactement ce 


Fic. 5. 





(a) 


(b) 


Deux coupes a congélation, une (a) par la méthode de Spielmeyer, l’autre (5) par la méthode de Holzer montrent 
la démyélinisation et la gliose des circonvolutions F.1, F.2, F.A et P.A dans leur tiers postérieur. 
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champ et respecte les deux circonvolutions mentionnées 
et les radiations optiques. La derniére coupe passe par 
le ple occipital. Les noyaux gris centraux ne présentent 
qu’une atteinte minime: le pallidum est intact, le 
putamen et le noyau caudé présentent deux foyers de 
nécrose. La capsule interne est légérernent plus petite 
que normalement; il y correspond une gliose de densité 
moyenne. La couche optique est diminuée considérable- 
ment de volume et éclaircie, le noyau interne et latéral 
sont réduits au tiers de leur volume. Cette atrophie est 
hors de proportion avec les nécroses qu’on y observe. 
Il n’a pas été possible de faire des Holzer 4 ce niveau, le 
bloc entier ayant été inclus a la celloidine. Sur une 
coupe passant par le plan du corps genouillé interne, 
l’atrophie est encore plus nette: elle intéresse les noyaux 


Fic. 6. 





Une coupe a la celloidine (méthode de Weil) montrant 
l’étendue de la démyélinisation des régions frontales, 
motrice et pariétale postérieures. 


latéral et médian. La paleur de leurs faisceaux myéli- 
niques a ce niveau contraste avec la bonne conservation 
du pied et la démyélinisation trés intense de la partie 
postérieure de la couronne rayonnante et discréte au 
niveau des thalamiques. 

Si Pon compare les coupes colorées par les méthodes 
myéliniques a celles colorées par les méthodes pour les 
graisses, on voit que la désintégration graisseuse est en 
pleine évolution dans toutes les fibres issues du lobule 
parietal, de F.A, du précoin, du lobule pariétal inférieur, 
dans la région postérieure du cerveau. On ne trouve pas 
trace de produits gras dans les fibres issues des régions 
frontale et motrice antérieures. Nous ne dirons rien 
des régions motrices et pariétales moyennes: les blocs 
ont été inclus a la celloidine, nous ne pouvons pas nous 
prononcer sur l'état de la désintégration a ce niveau. 
Au niveau frontal, la démyélinisation est peu intense et 


il n’y a aucun signe de catabolisme des graisses ; la giiose 
aussi y est modérée. Par contre, dans le bloc qui 
interesse les fibres descendantes de la partie moyenne de 
F.1, F.2, F.3, et F.A, en dépit d'une démyélinisation 
marquée il n’y a plus de graisses en migration. Or, il ya 
déja une gliose intense. Nous pouvons donc admettre 
que dans cette région, le processus est éteint. II semble 
dés lors que le processus dégénératif axial évolue de |g 
région motrice et frontale moyenne ot il débute vers 
les régions pariéto-angulo-occipitales od il est en pleine 
activité au moment de la mort. 

Dans l’hémisphére gauche (Fig. 6), il existe la méme 
démyéelinisation diffuse et indépendante des foyers de 
nécrose; on ne trouve nulle part de corps granuleux de 
couleur jaune mat orientés dans le sens des fibres dégéné- 
rées. Tous les corps granuleux qu’on y trouve sont péri- 
vasculaires et leur couleur est celle des graisses neutres, 
Les lésions myéliniques et axonales sont aussi profondes 
et généralisées. Dans lhémisphére gauche, la démyélini- 
sation est la plus avancée dans les tranches pariéto- 
occipitales, au niveau du pli courbe, du lobule pariétal 
inférieur des deux circonvolutions temporales, du précoin, 
de la circonvolution calloso-marginale et moins franche 
au niveau des circonvolutions linguale, fusiforme et tem- 
porale inférieure. Les radiations optiques bien im- 
prégnées contrastent avec cette démyélinisation. Au 
niveau du pole frontal, la démyélinisation est, comme 
dans l'autre hémisphére, beaucoup moins intense Elle 
prédomine ici aussi a la convexité et fait presque défaut 
au niveau des circonvolutions orbitaires. On note 
quelques foyers malaciques dans les parties ventro- 
latérales du centre ovale. Partout les fibres en U sont 
respectées. La gliose fibrillaire dans les Holzer est aussi 
moins dense, mais elle est également diffuse et indépen- 
dante des foyers malaciques. Les noyaux gris centraux 
ne preésentent pas de grosses altérations: on trouve 
dans le putamen et le pallidum quelques petits foyers 
vaculaires punctiformes. Le cervelet présente de 
nombreuses figures de sclérose lamellaire d'origine 
vasculaire, une raréfaction diffuse des cellules du noyau 
dentelé et de toit. Les lésions de l’écorce cérébelleuse, 
dans les Spielmeyer, sont identiques a celles décrites 
dans lécorce cérébrale. Certains foyers sont con- 
stitués par une plage de corps granuleux au_ stade 
hématoxylaffine. Certaines nécroses anciennes sont 
représeniées par un foyer grillagé. On retrouve dans les 
replis du noyau dentelé les mémes nécroses linéaires 
épousant exactement la forme du repli, sans prédilection 
pour les parties néo-ou paléo-dentelées. Un grand 
nombre de vaisseaux dilatés, se voient dans le hile et la 
toison de ce noyau et la partie voisine de l'album. Le 
hile lui-méme et, 4a un moindre degré, la toison présentent 
un éclaircissement myélinique diffus, qui dépasse 
certainement les dégénérescences secondaires con- 
sécutives aux nécroses du parenchyme. Les prépara- 
tions pour la neuroglie montrent une gliose diffuse et 
dense du hile dans le dentelé des deux cétés, des axes 
lamellaires, des fibres en guirlande et a un degré beaucoup 
moindre de lalbum cérébelleux; néanmoins cette 
derniére dépasse encore ce qu’on voit normalement a 
cet age. Des foyers de gliose anisomorphe s’observent 
au niveau des nécroses corticales. 

Le pedoncule cérébral offre une démyélinisation impor- 
tante dans le tiers moyen, moins importante dans le tiers 
externe et dans la partie latérale du tiers moyen. Cette 
démyélinisation correspond surtout aux fibres temporo- 
pontines et pyramidales, elle est bilatérale et symétrique, 
mais plus importante a gauche qu’a droite. Deux 
petites lacunes se voient en faisceau central de la 
calotte et un éclaircissement des contingents du pédoncule 
cérébelleux qui abordent le noyau rouge dans ses secteurs 
dorsaux et ventro-médians. Les Holzer confirment la 
réalité de cette gliose secondaire de la capsule rubrique 
et du pied et décélent en outre un petit foyer de nécrose 
en pleine commissure de Wernekink. Le pont montre 
dans sa partie supérieure une hémiatrophie nette a gauche 
avec, a droite, une atrophie du pédoncule cérébelleux 
supérieur coupé par une petite lacune dans son tiers 
supéro-externe. Le faisceau central de la calotte a 
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droite est éclairci probablement a la suite de ia lésion de 

ce faisceau au niveau de la calotte pédonculaire. Dans les 

coupes par la méthode de Holzer, en dehors d’une gliose 

marginale, on retrouve la sclérose des contingents pyra- 

midaux et temporopontins a droite surtout. Le pont 

moyen présente de méme une hémiatrophie gauche trés 

typique. Les voies pyramidales sont fortement éclaircies 

a gauche, plus modérement a droite. Cet éclaircisse- 

ment porte particuli¢rement sur le contingent temporo- 

pontin et pyramidal & gauche, sur le contingent pyramidal 

a droite. La calotte elle-méme est plus amincie dans le 

sens transversal: elle se développe en hauteur. Au 

niveau de la calotte droite, on remarque I’atrophie d’un 

segment dorsal du pédoncule cérébelleux supérieur, du f. 

longitudinal supérieur et d’une partie du faisceau central 

de lacalotte. Au niveau du bulbe: atrophie modérée de 
'hémibulbe gauche, de la pyramide gauche, des feutrages 
olivaires externes et internes, des fibres propres du repli 
olivaire au niveau de la jonction de la lame centrale et 
dorsale. On observe, a droite, un éclaircissement léger 
des fibres répondant au feutrage olivaire externe mais les 
systémes arciformes internes et les fibres propres des 
lamelles olivaires sont conservées. L’hémiatrophie 
gauche se poursuit jusqu’au collet du bulbe. Gliose 
intense des deux olives principalement a gauche et surtout 
dense au niveau de la face hilaire des replis et au niveau 
des feutrages intraciliaires. Elle est moins dense au 
niveau des feutrages extraciliaires. Elle ne se poursuit 
que trés indistinctement dans les systémes arciformes 
internes. Au niveau de la calotte bulbaire droite (et a un 
moindre degré gauche) une gliose isomorphe peu épaisse 
couvre le champ ducorps restiforme. Une coupe passant 
par la région de passage bulbo-spinale montre simplement 
une gliose des fibres arciformes internes et de la décussa- 
tion pyramidale. La moelle montre une dégénérescence 
pyramidale double surtout bien développée a gauche. 


Les lésions du tronc cérébral et du cervelet 
n’ajoutent rien a l’intelligence du processus fonda- 
mental de la maladie, sauf en ce qu’elles confirment 
l’'autonomie de la dégénérescence axiale a l’égard du 
processus angiomateux. Nous trouvons en effet 
une dégénérescence des deux pédoncules cérébelleux 
supérieurs, avec leurs retentissements rubrique et 
olivaire, alors que les noyaux deutele’s offrent 
aucune trace d’angiomatose et un début de dégén- 
érescence cérébelleuse axiale dont l’étendue est 
disproportionnée aux scléroses lamellaires. Nous 
ne pouvons pas nous étendre ici sur la systématique 
de l’atrophie cérébello-dentelée, mais l’intérét de 
son autonomie doit étre souligné. 

Dans quels rapports se trouvent les unes a |’égard 
des autres, les trois composantes de ce tableau 
anatomique? Quelles sont les relations, s’il y en a, 
de l’angiomatose méningo-encéphalique avec les 
nécroses et avec la sclérose diffuse? Y-a-t-il une 
relation entre les nécroses et le processus démyélini- 
sant axial ? 

L’existence, dans un méme cas, de nécroses incom- 
plétes et completes, corticales et axiales et des 
lésions démyélinisantes du centre ovale n’indique-t- 
elle pas plus qu’une juxtaposition d’altérations ? 
Ne sommes-nous pas en présence d’une de ces 
dégénérescences du centre ovale d’origine artério- 
scléreuse auxquelles sont attachées les noms 
d’Alzheimer et de Binswanger? 

A la verité, dans toutes les littératures autres que 
l'allemande, cette notion est mal connue et avant de 
discuter sa place ici, il faut la préciser. Dans la démence 
arterioscléreuse, qu’Alzheimer (1895) et Binswanger 


(1894) ont, dans une série de travaux de la période 
présérologique, différenciée de la paralysie générale, on a 


isolé, sous le nom d’encéphalite sous-corticale, un 
tableau anatomo-clinique dont l’autonomie ne semble pas 
avoir été admise par beaucoup d’auteurs, en dehors de 
l’école de Kraepelin. D’aprés les auteurs qui l’ont 
décrite, cette forme de démence débuterait, sans exception 
entre 45 et 50 ans, par une diminution lente des facultés 
intellectuelles, allant de pair avec des signes neurolo- 
giques, le plus souvent dimidiés, interessant la motilité, 
la sensibilité et la vision (hémianopsie). Des fragments 
entiers de la personnalité resteraient longtemps intacts, 
la parole serait lente et pénible. On verrait apparaitre 
une aphasie, de l’apraxie, une parésie des réactions 
pupillaires sans rigidité toutefois. L’évolution s’éten- 
drait sur une dizaine d’années. Nissl (1920) distingue, 
dans cette maladie, trois périodes: une période d’excita- 
tion avec idées de grandeur; une période d’euphorie 
calme avec de rares bouffées d’excitation ou le tableau 
pseudobulbaire s’amorce; une période de désintégration 
mentale et neurologique grave avec cachexie. Sur 
l'aspect anatomique fondamental du syndrome, les 
auteurs sont trés affirmatifs; il y a une atrophie de la 
substance blanche trés marquée, surtout au niveau du 
pole postérieur. Schroeder (1907) est déja plus circon- 
spect et admet que, des éclaircissements cellulaires dans 
l’écorce avec gliose fibreuse aux ramollissements incom- 
plets, on trouve tous les intermédiaires. Nissl qui a 
consacré a cette affection sa derniére legon, pense que 
le processus est surtout a localisation frontale; il 
distingue des foyers axiaux, respectant les fibres en U et 
des foyers corticaux, ou il sépare léclaircissement 
simple sans gliose appréciable, des foyers de raréfaction 
des fibres ot il y a une gliose appréciable et cellulaire 
dense. Pour lui, il n'y a pas de ramollissements vrais 
dans l’écorce avec une réaction mésenchymateuse. Les 
vaisseaux présentent un épaississement des parois, une 
muscularisation de l’intima, les capillaires présentent une 
dégénérescence hyaline ou fibreuse, aussi bien dans 
les foyers qu’en dehors des foyers et au niveau de la pie- 
mére, il a vu des proliférations sous-endothéliales 
typiques. Plus récemment Jakob et Moyano (1938) 
sont revenus a ce tableau: pour eux, les ilots de 
désintégration axo-myélinique lente, localisés stricte- 
ment a la substance blanche du centre ovale et des 
circonvolutions, réaliseraient par leur confluence et la 
sclérose névroglique une sorte de rétraction atrophique 
de tout l’axe blanc des hémisphéres. Les vaisseaux 
présenteraient une dégénérescence hyaline avec surcharge 
lipoidique endothéliale. L’écorce et le noyaux gris 
offriraient quelques petits foyers de nécrose. L’écorce et 
les fibres arquées seraient respectées. Ils donnent a 
cette atteinte trophique de la myéline axiale d’origine 
artérielle le nom “* leuco-encéphalose artérioscléreuse ”’. 
Le processus serait d’abord frontal, puis temporal 
et enfin occipital. On voit que le tableau clinique, 
malgré tous les efforts de Kraepelin qui est encore revenu 
sur lui, a la derniére legon de Nissl, n’a rien de carac- 
téristique et qu’au point de vue anatomique, l’accord est 
loin d’étre réalisé sur l’extension de laffection. Les 
signes cliniques et le sens de l’évolution cadrent toutefois 
assez bien avec ce que nous avons observé chez notre 
malade, mais moins la durée et lage du début de 
l’affection. 


Les arguments capitaux pour rejeter ce diagnostic 
malgré l’existence, ici, de ramollissements striés, 
axiaux et méme corticaux, de nécroses incompleétes 
de tous les types imaginables, sont l’absence de 
lésions d’artériosclérose vraie, dans les foyers et en 
dehors, en particulier dans l’arbre vasculaire intra- 
cérébral et basilaire et d’autre part la présence 
d’un processus dégénératif surpris en  pleine 
évolution, dans tout le centre ovale a droite. 

Des foyers de démyélinisation, dus a de vieilles 
nécroses ont été trouvés dans une angiopathie 
calcifiante idiopathique de Fahr, a_ incidence 
familiale, décrite par Laubenthal et Hallervorden 
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(1940). Ces deux auteurs, tout en insistant sur le 
fait que ces nécroses sont hors de proportion avec 
la discrétion des lésions vasculaires et de l’endar- 
térite, ne leur trouvent pas de cause. Dans leur 
cas, la démyélinisation n’est pas diffuse comme 
dans le notre, elle n’atteint pas les axes des circon- 
volutions et laisse intacts de grands jlots de substance 
myélinique: elle n’est donc pas analogue a celle de la 
sclérose diffuse. L’association d’une encéphalite 
sous-corticale et d’une sclérose diffuse existe: nous 
avons observée avec Nyssen (1936), dans une 
forme tardive de la leucodystrophie familiale mais ici 
les lésions des artéres étaient typiques. Les artéres 
lésées n’étaient d’ailleurs pas nombreuses mais les 
nécroses incomplétes corticales manquaient tout a 
fait, les ramollissements demeurant  strictement 
limités a la zone sous-corticale: le tableau 
d’Alzheimer-Binswanger était donc ici plus typique. 
Certaines formes de ‘* nécrose sous-épendymaire 
progressive” du vieillard peuvent comporter une 
démyélinisation du centre ovale et on pourrait les 
évoquer, aussi, 4 propos de notre cas. 

Nous avons comparé, avec celui-ci, les coupes 
d°’un des cas de notre collection (I.B. 81/38), d’une 
artériosclérose cérébrale avec atrophie  sous- 
épendymaire de la substance blanche du centre 
ovale. La démyélinisation est dans un tel cas 
d’abord beaucoup moins intense et surtout elle n’est 
pas systématisée. On voit—et la gliose anisomorphe 
décelable dans les Holzer en apporte la confirmation 
—que les faisceaux éclaircis sont précisément ceux 
qui dépendent des foyers malaciques. Certains 
foyers constituent une mosaique de grands astrocytes 
fibriliaires alors que d’autres foyers voisins sont au 
stade d’une organisation fibrillaire achevée. Au 
caractére anisomorphe de l’organisation  gliale, 
sajoute que la démyélinisation et la gliose ne 
s’observent qu’au voisinage immédiat de foyers 
sous-corticaux Ou sous-épendymaires et qu’on ne 
trouve jamais une atteinte diffuse de toute la 
substance blanche et des axes des circonvolutions, 
en dehors des foyers de ramollissement. Les lésions 
anatomiques axiales du cas présent dépassent donc 
ce qu’on voit habituellement dans l’encéphalite 
sous-corticale et la nécrose sous-épendymaire 
progressive. La localisation du processus ne cadre 
pas, non plus avec la premiére de ces affections. 
Enfin, il ne s’agit pas ici d’une artériosclérose 
vraie. 

Les nécroses incomplétes qu’on observe dans 
toute la convexité, les nécroses plus étendues notées 
au niveau de la circonvolution du corps calleux sont 
les unes et les autres sous-jacentes aux télangi- 
ectasies. Ces télangiectasies sont les plus forte- 
ment développées au niveau du ramollissement de 
la circonvolution du corps calleux. D’autre part, 
les réseaux vasculaires extra-cérébraux présentent 
des oblitérations anciennes reperméabilisées. On a 
ainsi toutes les raisons d’accepter l’existence d’une 
relation entre les anomalies et oblitérations des 
vaisseaux et les nécroses, que ces altérations aient 
été ol non accompagnées de troubles fonctionnels. 
Les nécroses sont, a leur intensité prés, analogues a 


celles qu’on observe dans le syndrome circulatoire 
cérébral pur et quelle que soit son étiologie. Sans 
doute, sommes-nous habitués a les observer dans 
l'ischémie consécutive a des oblitérations pariétales 
ou a des angiospasmes, mais ‘on admet que la 
stasse peut les reproduire aussi exactement. Le 
ralentissement circulatoire dans un réseau télangi- 
ectasique surtout veineux constitue donc une 
condition favorable a leur apparition d’autant plus 
qui! favorise la naissance des thromboses. Ces 
thromboses s’observent, dans notre cas, exclusive- 
ment dans les branches du réseau .extracérébral, 
les rameaux du réseau intra-cérébral, en particulier 
ceux dépendant de l’artére lenticulo-striée, sont 
indemnes. Cette constatation ne préjuge en rien 
du niveau ou se manifestent la conséquences de ces 
thromboses, car on sait d’expérience que les lésions 
des réseaux leptoméningés peuvent parfaitement 
donner des nécroses sous-corticales. 

Un second point a examiner est celui de la significa- 
tion des altérations nécrotiques des parois vascu- 
laires, en dehors des thromboses. La _lésion 
artérielle et veineuse dominante est dans ce cas une 
dégénérescence fibreuse. Celle-ci est différente de 
l’artériosclérose vraie mais s’en rapprocha par ses 
lésions sous-endothéliales. On sait que cette 
fibrose est surtout fréquente au niveau des artéres 
méningées et des veines paraventriculaires. D’autre 
part les lésions de l’artériosclérose cérébrale sont 
souvent tellement minimes qu’elles doivent, par 
elles-mémes, jouer un role peu important dans la 
genése des ramollissements. Enfin, dans le cas qui 
nous occupe, les artéres atteintes sont précisément 
celles qui sont le plus rarement touchées dans 
l’artériosclérose et les rares lésions trouvées con- 
sistent seulement dans la présence d'une assise de 
cellules chargées de graisses, entre l’endothélium 
et l’élastique intacts. Cette lésion tout a fait débu- 
tante est non seulement hors de proportion avec 
l’étendue des nécroses, mais nulle part, dans les 
nombreux niveaux examinés au _ rouge-ecarlate, 
nous n’avons trouvé les dépéts lipo-cholestériniques 
typiques. On peut donc se demander si, dans notre 
cas, la surcharge mécanique créée au niveau des 
artéres méningées (car ce n’est que la que nous 
avons vu des modifications minimes) par la stase 
veineuse dans le gros matelas télangiectasique n’a 
pas joué un role dans le développement des rares 
lésions vasculaires pouvant faire penser a une 
artériosclérose débutante. 

Les nécroses seraient alors, comme ces lésions de 
fibrose et d’artériosclérose débutante, des consé- 
quences de la stase veineuse réalisée au niveau du 
matelas télangiectasique: elles naitraient, a la 
faveur de l’anoxie du parenchyme cérébral. Les 
thromboses naitraient aussi a la faveur du ralentisse- 
ment circulatoire. Quelle est maintenant la significa- 
tion de la sclérose axiale? La démyélinisation du 
centre ovale représente-t-elle une sclérose diffuse 
vraie? N’est-elle pas plutdt lexpression d’une 
altération de métabolisme du centre ovale en rapport 
avec la présence du matelas_ télangiectasique? 
Est-elle autonome ou n’est-elle que lintégration 








axiale 
disse! 
alatt 
il est 
sous | 
jésiol 
de ‘ 
glios 
Sturs 
des 
La g 
ces ¢ 
sphé 
volu 
tres 
qui 
que 
mat 
dési 
avo 
E 
rou 
ceu 
ma 
tar’ 
aus 
dt 
ne! 
ni 
tic 
dif 
m 
gli 
cé 
re 
ql 
Se 
ti 
di 





Oire 
ans 
‘ans 
ales 


Le 
Ngi- 
une 
lus 
Ces 
ive- 
ral, 
lier 
ont 
jen 
Ces 


ent 


ses 
tte 
es 
re 
nt 


co nA = & 


e—=- 


we 








UNE MALADIE FAMILIALE 53 


axiale de lésions corticales et sous-corticales 
disscminées? Nous avons déja répondu plus haut 
4 la troisiéme de ces questions. Quant a la seconde, 
il est certain que la sclérose diffuse du centre ovale, 
sous une forme aussi accentuée, ne fait pas partie des 
jésions observées habituellement dans l’'angiomatose 
de Sturge-Weber. On trouve, sans doute, une 
gliose franche dans le lobe occipital atrophié du 
Sturge-Weber, mais celle-ci se limite aux axes blancs 
des circonvolutions bordant les dépéts calcaires. 
La glie fibrillaire qu’on peut retrouver ailleurs, dans 
ces cas (par exemple dans le lobe frontal de ’hémi- 
sphére atteint) est localisée aux axes des circon- 
volutions, sans aucune prédilection et elle y est 
tres peu accentuée. La démyélinisation trés légére 
qui l'accompagne n’est en rien comparable a celle 
que nous avons décrite plus haut. En outre l’angio- 
matose de Sturge-Weber ne comporte jamais une 
désintégration myélinique du type de celle que nous 
avons retrouvée dans notre cas. 

En effet, les produits lipidiques prenant ici le 
rouge-écarlate en jaune-mat sont identiques a 
ceux que nous avons trouvé dans le cerveau des 
malades atteints de leucodystrophie familiale 
tardive et des formes juvéniles. On trouve, 1a 
aussi, dans la masse lipidique jaune des vacuoles 
d'un beau rouge brillant correspondant aux graisses 
neutres. Ces produits ** prélipoides * ne s’observent 
ni dans les ramollissements en voie de désintégra- 
tion, ni dans les formes multiloculaires de la sclérose 
diffuse of les corps granuleux sont bourrés d’une 
multitude de vacuoles rouge-foncé brillantes. La 
glie fixe prend part, ici aussi, a la désintégration a 
cété des éléments mobiles et sans y suffire car il ne 
reste pas mal de granulations aussi bien lipoides 
que prélipoides disséminées dans la parenchyme, 
sans traces de résorption. Cette différence qualita- 
tive a une signification capitale pour l’interprétation 
de la maladie, car, sans elle, certaines variations 
dans le processus pathologique d’une hémisphére 
a l'autre seraient bien troublantes. 

Ainsi ces lésions de démyélinisation sont plus 
graves dans l’hémisphére ou les nécroses sont plus 
importantes; elles s’y présentent accompagnées 
d'une. désintégration que nous surprenons, a la 
fois, a la phase prélipoide et a la phase des 
graisses neutres. Une telle démyélinisation existe, 
sans doute, dans I"hémisphére opposé, mais le 
processus de désintégration y semble plus poussé ou 
moins brutal; il n’y a plus de graisses que dans les 
espaces périvasculaires et la graisse y est a l’état 
neutre. La gliose fibrillaire y est aussi moins dense. 
Dans cet hémisphére, le matelas veinneux est aussi 
moins abondant, les nécroses sont moins disséminées 
et moins grossiéres. Ces différences d'un hémi- 
sphére a l'autre, pour n’étre pas énormes, sont 
cependant appréciables, elles n’excluent pas le 
diagnostic de sclérose diffuse, mais elles sont toute- 
fois dans cette maladie un fait exceptionnel, surtout 
au bout d’un certain nombre d’années. La 
symétrie des lésions est en effet un caractére classique 
de cette affection. On peut cependant, dans une 
famille atteinte de cette maladie, observer une telle 


prédilection pour un hémisphére, avec les con- 
séquences cliniques qu'elle comporte: rappelons 
seulement la famille Rans ... publiée par lun 
de nous avec Bertrand (1933) et od cette 
fragilité spéciale de ’hémisphére droit se retrouve 
chez d’autres membres de la famille. Il est vrai 
cependant qu’a la vérification, les lésions axiales 
étaient symétriques au pdle postérieur. Dans cette 
famille Rans . . . la sclérose diffuse se présentait 
aussi sous forme d’une hémiplégie progressive, 
avec €pilepsie jacksonienne, hémianopsie en 
quadrant-avec, chez l’un des malades, des mouve- 
ments involontaires unilatéraux—autant de signes 
qui existent dans nos observations d’angiomatose. 

Cette asymétrie ne permet pas, dans le cas présent 
et a elle seule, de conclure a priori, avec fermeté, a 
une relation entre le processus d’anoxie (conditionné 
par les télangiectasies et dont les nécroses sont un 
autre témoin) et la démyélinisation quoiqu’une 
telle hypothése soit séduisante. Nous serions 
plutdt enclins 4 admettre que la dysplasie feetale, 
qui a atteint le feuillet mésenchymateux méningé, a 
troublé également l’évolution de Tl appareil de 
soutien ecto-mésodermique de la substance nerveuse 
axiale. 

La réalité de cette dystrophie fonctionnelle 
générale est démontrée par la dégénérescence du 
systeme du pédoncule cérébelleux supérieur qui 
nest explicable par aucun groupement de télangi- 
ectasies ou de nécroses et doit étre relativement 
ancienne ou extrémement lente, si l'on en juge 
d’aprés la formule de la désintégration et de 
organisation cicatricielle. 

Signalons enfin, pour memoire, une atrophie de 
la couche optique prédominant sur le noyau médian 
et ventral, analogue a celle qui est décrite classique- 
ment dans les sclérose diffuses, atrophie dont la 
signification n’est pas encore entiérement élucidée, 

L’essentiel de la maladie que nous décrivons chez 
ces malades consiste donc dans une angiomatose 
méningée et en partie encéphalique, dont les éléments 
subissent, a cété de rares altérations artério- 
scléreuses, une fibrose collagéne franche; cette 
angiomatose produit des nécroses le plus souvent 
incomplétes, mais pas toujours. Elle est associée 
a une sclérose diffuse ou plus exactement a une 
leucodystrophie progressive dont la formule rappelle 
les formes hérédo-familiales. 

Nulle part on n’observe, ni dans |’écorce, ni dans 
la méninge, les dépdts ni les transformations 
calcaires qui donnent a l’angiomatose de Sturge- 
Weber-Krabbe son caractére si spécial. Cependant, 
c’est dans le groupe des angiomatoses que de telles 
observations doivent prendre place. Dans ce 
groupe, dont la forme rétino-cérébelleuse (V. Hippel- 
Lindau) et encéphalo-trigéminée (Sturge-Weber) 
sont les mieux connues, il y a, a cété de types de 
passages ou de combinaisons des deux variétés, 
d’autres formes encore mal précisées au point de 
vue de leurs lésions. Ce sont par exemple les 
observations d’angiomatose et d’idiotie familiales 
de Touraine, Solente et Gauthier (1935), la trés 
curieuse observation d’angiomatose noevoide, de la 
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peau, de la conjonctive oculaire avec syndrome 
cérébelleux et oligophrénie de Louis-Bar (1941) 
et celle que voici. La combinaison d’une maladie 
de la substance blanche et d’une angiomatose est 
encore plus exceptionnelle et l’observation récente 
de Guillain, Bertrand et Griiner (1944) d’une 
leuco-encéphalite 4 type néoplasique, mérite peut- 
étre d’étre rappelée ici, quoique les faits soient 
assez différents de ceux que nous rapportons. 
Dans une sclérose en plaques a gros foyers axiaux, 
ces auteurs ont décrit une zone de prolifération 
angiomateuse avec dégénérescence hyaline des 
parois et dépdt de substance amorphe collagéne 
dans leurs intervalles. I est intéressant de souligner 
que les vaisseaux y présentent un état hyalin sous- 
endothélial, que le média présente une fibrose 
hyaline et un épaississement considérable et que 
méme l’adventice est infiltrée de cette substance 
amorphe. Cette affection n’a rien de systématisé. 


Conclusions 


1. Il existe, dans le cadre des angiomatoses du 
systéme nerveux central, une constellation clinique 
hérédo-familiale caractérisée par une démence, 
par de l’épilepsie, par des signes moteurs dimidiés 
a la fois déficitaires et excitomoteurs, pyramidaux 
et extrapyramidaux, par une hémianopsie complete 
ou en quadrant, a évolution lentement progressive. 
A ces signes, sont associés des troubles pigmentaires 
et une ‘‘ peau marbrée congénitale”’. Les réseaux 
télangiectastiques au niveau du corps ont des 
dispositions plus ou moins métamériques. 

2. Elle répond, au point de vue anatomique, a une 
angiomatose, surtout veineuse, cortico-méningée, 
atteignant non seulement le télencéphale postérieur 
et moyen mais aussi le cervelet. Cette angiomatose 
non calcifiante est combinée a une dégénérescence 
diffuse, quoique a renforcement unilatéral, de la 


substance blanche du type de celle qu’on observe 
dans les leucodystrophies familiales. 

3. Cette affection se présente comme une maladie 
hérédofamiliale récessive liée, dans la famille que 
voici, au sexe male. Ces caractéres héréditaires |g 
séparent des angiomatoses encephalo-trigéminées, 

4. Nous ne croyons pas que la dégénérescence 
axiale soit subordonnée a Il’angiomatose cortico- 
méningée, du fait de l’anoxie tissulaire résultant de 
la stase veineuse dans ce matelas néoformé; s’j! 
fallait proposer une hypothése de travail pour 
interpréter la génése de cette affection, nous 
accepterions volontiers la notion dune dysplasie 
foetale, atteignant a la fois le feuillet mésenchy. 
mateux méningé et l’appareil de soutien ecto- 
mésodermique de la substance blanche, se traduisant 
en fin de compte par la malformation décrite du 
réseau vasculaire leptomingé et de la marge corticale 
et par une dégénérescence myélinique progressive 
de la substance blanche. 
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THE SUBARACHNOID DISSEMINATION OF SPINAL TUMOURS* 


BY 


J. E. A. O°CONNELL 


(St. Bartholomew's Hospital, London) 
(RECEIVED 18TH APRIL, 1946) 


Tur occurrence of diffuse tumours in the subarach- 
noid space has been recognized in the literature 
since the description of sarcomatosis of the meninges 
by Ollivier in 1837. It was long, however, before 
the neuroglial nature of many of these tumours 
was appreciated. The classification of the gliomata 
by Bailey and Cushing (1925) and the description by 
these authors of the clinical and pathological features 
of the cerebellar medulloblastomata shed much light 
upon the problems of this diffuse tumour formation. 
Once the tendency for medulloblastomata to 
spread through the subarachnoid space had been 
recognized, it became obvious that many of the 
previously reported cases of sarcomatosis and 
gliomatosis were in reality examples of this type of 
cerebellar growth exhibiting its malignant poten- 
tialities. Later it was recognized that other intra- 
cranial gliomata might spread to the spinal sub- 
arachnoid space. In 1931 Cairns and Russell 
described the occurrence of metastases in the spinal 
subarachnoid space in eight cases of intracranial 
tumour. In addition to medulloblastomata this 
group included examples of glioblastoma multi- 
forme, astrocytoma, and ependymoma. In 1942 
Beck and Russell described a group of cases of 
oligodendrogliomata in which spread had occurred 
to the spinal subarachnoid space from a primary 
cerebral tumour. The spread of intracranial 
tumours through the subarachnoid space to the 
spinal canal is thus widely recognized and, indeed, 
is by no means infrequent. Perusal of the literature 
Suggests that the spread of primary spinal tumours 
through the subarachnoid space to the cranium is an 
infrequent and less well recognized occurrence. 
In 1908 Mallory briefly refers to his having observed 
a child with a gliomatous tumour of the lumbar 
spinal cord which had spread throughout the 
subarachnoid space and over the cerebrum and 
cerebellum. Rutimeyer described in 1930 a case 
of intramedullary tumour in the lower cord which 
had spread through the subarachnoid space to 
the cervical region. In 1934 Greenfield described a 
glioma which arose in the spinal canal in relation 
to the cauda equina and spread in the form of 
isolated nodules throughout the spinal and cranial 
subarachnoid space. It was a paper by Eden in 
1938 that brought the subject to my notice. Eden 





_* A paper read by title at the meeting of the Society of British 
Neurological Surgeons in February, 1946. 


gives a detailed account of a case in which wide- 
spread dissemination of a spinal tumour had 
occurred throughout the whole subarachnoid space, 
and he reports that Férster had had experience of a 
similar case. During the last three years three cases 
have been admitted to our unit, two of which appear 
to be certainly, and one possibly, examples of the 
subarachnoid spread of spinal tumours. The 
clinical and pathological findings in these cases 
forms the basis of this communication. 


Case 1.—G. P., a little girl of 54 years, was admitted 
on 6th January, 1943. Her mother stated that she had 
been well in every way until six months previously. Then 
it was noticed that she had become nervous and she 
refused to be separated from her mother. Soon she 
began to tire easily and frequently rested when at play. 
Shortly afterwards the child commenced to have pains 
in both groins—especially towards evening. They 
sometimes caused her to wake crying in the night. 
Within a month of the onset of her symptoms she was 
put to bed. Pain in the lumbo-sacral region soon 
appeared and her mother noticed that the child could 
move first her left and later her right leg only by lifting 
them with her hands. Loss of vesical and rectal control 
appeared at the same time. In due course the child 
was admitted to hospital. Here she was found to have a 
flaccid paraplegia with total loss of sensibility below the 
lower abdomen. It was further noticed that she had 
increased sweating above that level and a pustular rash 
over the left chest and abdomen. After certain investiga- 
tions to be described she was transferred to this unit 
six months after the onset of her illness. Her past and 
family history revealed nothing noteworthy. Examina- 
tion showed a bright happy little girl. There was no 
abnormality in the cranial nerves or upper limbs. 
Examination of the spine showed no overlying cutaneous 
abnormality or deformity. There was slight lower 
dorsal tenderness. There was a flaccid paralysis of the 
lower extremities and Beevor’s sign was positive. There 
was a loss of all forms of sensibility below the 8th dorsal 
segment on the left and the 11th dorsal segment on the 
right. The lower abdominal reflexes were absent and 
no plantar responses were obtainable. It was also 
obvious that there was a loss of sweating below the 
level of the lesion, whereas above it sweating was so 
marked as to be excessive, and that the skin of the feet and 
sacral region was blue. The remains of the pustular 
rash which had affected the left side of the trunk was 
visible. A diagnosis of a tumour extending from 
approximately the 10th dorsal segment to the conus was 
made. It was considered likely that this tumour was 
intramedullary. Before the child’s admission lumbar 
puncture and a cisternal myelography had both been 
carried out. The former was reported on as a dry 
puncture and the latter revealed a complete block with 
its upper limit at the 10th dorsal vertebra. Radiography 
had shown in addition a spina bifida involving the spines 
of the 2nd, 3rd, 4th, and Sth lumbar vertebre as well as 
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the sacrum, with decalcification, erosion, and separation 
(transversely) of the lumbar pedicles. 

Laminectomy was carried out—the spines and lamin 
of the 11th and 12th dorsal and first lumbar vertebre 
being removed, together with the maldeveloped lamin 
and spinal rudiments of the 2nd lumbar vertebra. There 
was little epidural fat, and pulsation of the theca was 
present only superiorly. On opening the tense dura, 
the underlying cord was seen to be replaced by a solid 
tumour, over the surface of which ran tortuous vessels. 
Aspiration revealed that the mass was non-cystic, and 
the wound was therefore closed leaving the dura open. 











Fic. 1.—Case 1: drawing of post-mortem specimen 
showing the tumour and the layer of subarachnoid 
growth which surrounds the spinal medulla throughout 
its length. The arachnoid sheaths of the spinal nerve 
roots are distended with neoplasm. 





Fic. 2.—Case 1: drawing of the lumbo-sacral spinal 
canal. It is dilated by the pressure of the tumour, 
and the intervertebral discs have resisted the pressure 
erosion more successfully than the vertebral bodies. 


No biopsy was carried out. The wound healed soundly, 
and the patient was little disturbed by the exploration. 
A few days after operation a papular rash appeared on 
the left trunk between the 3rd and 11th dorsal seg- 
ments. This progressed to pustule formation. Three 
weeks after operation headache and vomiting appeared, 
soon to be followed by generalized convulsions repeated 
several times daily. A peripheral left facial palsy 
then developed, and with drowsiness deepening into 
coma, the child died four weeks from the date of the 
exploration, and seven months from the date of origin of 
her symptoms. 

At autopsy the only abnormality found, apart from 
those related to the central nervous system, was some 
congestion of both lung bases with hemorrhages in the 
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FiG. 3.—Case 1 : microphotographs of main tumour mass (H. & E.; 
< 85). 


right lower lobe—possibly of asphyxial origin. The 
spina bifida was found to extend downwards from the 
operative defect to the sacrum where the lamine were 
united by wide cartilaginous bands. On opening the 
theca the tumour mass was found to entirely fill the spinal 
canal from the 10th dorsal vertebra to the fundus of the 
theca (Fig. 1)—measuring 15 cm. in length by 6 cm. in 
diameter at its maximum girth. The entire spinal 
subarachnoid space above the level of the main tumour 
was distended with growth which extended along the 
arachnoid sheaths of the spinal nerve roots. Pressure 
atrophy of the surrounding bone had occurred—though 
it was noticeable that the intervertebral discs were 
resistant to this compression (Fig. 2). Examination of 
the brain revealed flattening of the cerebral convolutions 
and a cisterna magna greatly distended with fluid. The 
pontine and interpeduncular cisterns were filled with firm 
opaque white material resembling growth. No abnor- 
mality was visible on the surface of the cerebral 
hemispheres, but on section a mild degree of internal 
hydrocephalus was present. 

Histological examination of the spinal tumour revealed 


it to be made up of sheets and interlacing bundles of 
spindle-shaped cells with long processes (Fig. 3). In 
some areas a definite palisade arrangement of nuclei 
can be made out. The tumour in the subarachnoid 
space at the foramen magnum level was made up of 
similar cells, but more loosely. arranged. Had it not 
been for its rapid growth and uncontrolled spread this 
tumour might have been regarded as a neurofibroma. 
This and other features lead to the diagnosis of a neuro- 
fibrosarcoma. Further examination revealed, however, 
that in many of the cell processes a definite cross striation 
is present, and the tumour is thus a rhabdomyosarcoma 
(Fig. 4). Doubtless it developed from a teratomatous 
tumour in relationship with this child’s spina bifida. 


Case 2.—J. C., aet 16, was admitted on 13th May, 1945, 
because of weakness of his right leg. His father stated 
that during the previous twelve months the boy had 
adopted an increasingly stooped attitude whether stand- 
ing or sitting. Three months before his admission it was 
noticed that he dragged his right foot and he refused to 
wear boots as he found them too heavy. At this time, 





Fic. 4.—Case 1: microphotograph of tumour surrounding medulla oblongata 


(P.T.A.H.; 425). 


Cross striation may be seen in some of the cell processes. 
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Fic. 5.—Case 2 : drawing of spinal medulla and cauda 
equina. The primary tumour in lower portion of the 
spinal medulla and the large sheath of tumour in the 
cervical region are shown. On the right there are 
represented transverse sections of the theca and its 
contents at the levels indicated by letters A to G. The 
continuous sheath of tumour can be seen in all the 
sections. 








FiG. 6.—Case 2: low-power microphotographs to show 
subarachnoid tumour at various levels in the cranium 
and spinal canal. A. interior surface of Lt. frontal 
lobe. B. medulla oblongata. C. cervical spinal cord. 
D. thoracic spinal cord. 
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too, the patient began to complain of left-sided abdominal 
pain—brought on by the lifting entailed by working in 
his father’s greengrocer’s shop. There had been no 
headache, vomiting, or visual disturbance, and indeed 
no other symptoms of any description. His parents 
stated that he had never been seriously ill, but pointed 
out that while five siblings showed normal mental 
development, the patient and his twin brother were 
grossly retarded mentally. Examination revealed a 
tall thin lad of extremely low intelligence. There was no 
abnormality in the cranial nerves or upper limbs. The 
spine showed a marked lower dorsal kyphosis with an 
increased lumbar lordosis; in addition there was a 


dorsal scoliosis to the left with a compensatory lumbar 





Fic. 7.—Case 2: microphotograph of tumour (H. & E.; 
< 85). 


curve to the right. Beevor’s sign was positive, and there 
was a spastic paresis of the right leg—more severe at 
the periphery. Power in the left leg was normal. 
Sensation was tested with difficulty owing to the patient’s 
extremely low intellectual capacity. It seemed probable 
that pain and temperature sensibility were diminished 
on the left leg, and vibration and postural sensibility 
reduced on the right. The lower abdominal and cre- 
masteric reflexes were absent. The tendon reflexes in 
the lower limbs were brisk with sustained clonus on the 
right, and both plantar responses were extensor. Lumbar 
puncture revealed a complete subarachnoid block, and 
the c.s.f. exhibited Froin’s syndrome. In addition, 
on two occasions 10 cells described as lymphocytes 
were reported to be present. While radiography of 
the spine showed only the spinal deformity, a myelogram 
revealed a complete block with the lower limit of the 
lesion at the 10th dorsal vertebra. A diagnosis of an 
intramedullary tumour was made, but exploration 
decided upon. A laminectomy from D6—D12, inclusive, 
revealed a long intramedullary tumour without disclosing 
its upper or lower limits. Biopsy was not performed 
and the dura was left open. After anormal convalescence 
the boy was given a course of x radiation. He received a 
total dosage of 7,500 r., but in spite of it his condition 
deteriorated rapidly. He became restless and noisy 
and developed a_ spastic paraplegia. He showed 
evidence of pulmonary infection with high fever, tachy- 
cardia and rapid respirations, and finally died four months 
after the exploration and sixteen months from the date 
of onset of his symptoms. 

At post-mortem examination the only abnormality 
found outside the central nervous system was consolida- 
tion of the middle and lower lobes of the left lung and 
extensive pressure sores. When the spinal canal was 


opened the whole spinal theca was seen to be filled with 
tumour tissue (Figs. 5-6). The main mass of tumour 
extended from the 7th dorsal segment to the conus, and 
filled the theca below this level so that the roots of the 
cauda equina were buried in it. Above the 7th dorsal 
segment the cord was enveloped by a thin layer of 
growth which filled the subarachnoid space, and a 
thickening of this sheath of tumour tissue was present 
at the level of the 3rd cervical segment. The spinal cord 
was recognizable within the sheath of tumour cells 
throughout its length, though the differentiation was 
least obvious in the dorso-lumbar region. 

Within the cranium it was found that the pontine 
and interpeduncular cisterns were filled with a white 
opaque layer of growth which extended into the lateral 
fissures and spread in the sulci on to the lateral and 
inferior surfaces of the cerebral hemispheres. The 
ventricular system showed a mild degree of dilatation, and 
there was a nodule of tumour in the right lateral ventricle 
close to the foramen of Munro. Meckel’s cave on the 
left was filled with growth. 

Histologically the tumour proved to be a highly- 
cellular glioma in which there was considerable pleo- 
morphism (Figs. 7 and 8). There was no reticulin 
formation and collagen was present around the blood 
vessels only. It has been classified as a glioblastoma 
multiforme. It is believed that it arose primarily in 
the lower dorsal cord and subsequently involved the 
subarachnoid space—first in the spinal canal and later 
in the cranium. From the latter, spread had occurred 
to the right lateral ventricle. 


Case 3.—H. F., a girl of 16 years, was admitted on 
16th December, 1943, complaining of headache and lower 
back pain. Her mother stated that the girl had been in 
her usual health until five months previously. Then it 
was noticed that she walked with a stoop—mainly 
affecting her lower back—and that she was unsteady on 
her feet—staggering to both sides “‘ as though she were 





Fic. 8.—Case 2: microphotograph of tumour (H. & E.; 
x 425). 


drunk.” Three months before admission she com- 
plained of backache and headache. The latter was 
particularly severe on waking and was associated with 
vomiting. She continued to work for six weeks in 
spite of her syrmptoms. Then, however, her headache 
became extremely severe and persistent. She screamed 
a great deal, was frequently irrational, and visual 
deterioration developed with diplopia. There had been 
no loss of consciousness and no weakness of the upper 
limbs, though her unsteady gait had been attributed to 
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weakness of her legs. She had complained of numbness 
in all her limbs, and in the weeks immediately before her 
admission had had pains in her abdomen and feet 
—in addition to the head and back pain previously 
present. There had been no sphincter disturbance, 
and there was nothing noteworthy in her past or family 
history. Examination revealed a tall, ill, under-nourished 
girl. She complained continuously of widespread pains 
and of other subjective sensory disturbances in her limbs. 
Her mental state was such as to prevent her co-operation 
in the neurological examination. The cerebellar fossz 
bulged and there was some neck rigidity. There was 
high bilateral papilleedema with hemorrhage and exudate 
and greatly reduced visual acuity on the left. There 
was bilateral limitation of latera! gaze with a coarse 
horizontal nystagmus to both sides and no other 
cranial nerve abnormality. No weakness or disturbance 
of tone or co-ordination was found in the upper limbs. 
The girl complained of inability to move her legs, but 
did so readily on stimulation. No definite sensory 
defect could be made out, perhaps because co-operation 
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was poor. All the tendon reflexes were obtained weak ly. 
The abdominal reflexes were absent and the planiar 
reflexes were equivocal flexor responses. Routine 
general examination showed no abnormality, and 
skull films were normal. A diagnosis of intracranial] 
tumour—possibly in the cerebellar vermis—was made, 
and ventriculography performed under — genera] 
anesthesia. This revealed a moderate internal hydro- 
cephalus which involved the 3rd and 4th ventricles 
(Fig. 9). An immediate suboccipital exploration was 
done. The cerebellar hemispheres and vermis were of 
normal appearance and consistency, and there was no 
tonsillar herniation. The cisterna magna was greatly 
dilated and full of oxygen. The arachnoid forming its 
posterior wall was thick and opaque. It was opened 
and the 4th ventricular region examined by separa- 
tion of the tonsils. No tumour was found, and a soft 
rubber catheter was passed readily into the 3rd ventricle. 
The wound was therefore closed. Post-operatively 
headache was relieved and her vision improved. Her 
mental state also showed improvement, and an atonic 





FiG. 9.—Case 3: ventriculogram (postero-anterior) showing dilated aqueduct and fourth 
ventricle. 
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paralysis of the lower extremities was soon apparent, 
with analgesia and anesthesia below the 10th dorsal 
segment. The tendon reflexes could not be obtained 
in the lower limbs, and the plantar responses were 
extensor. There was complete loss of sphincter control. 
Lumbar puncture showed a complete subarachnoid 
block with 2-4 g. of protein per 100 c.cm. of c.s.f. and 
24 cells described as lymphocytes. A lipiodol myelo- 
gram revealed the lower limit of the complete block to 
be at the level of the 10th dorsal vertebra. Exploration 
was decided upon, and the spines and lamine from the 
6th to the 10th dorsal. vertebre removed. On opening 
the dura mater an intramedullary tumour was found to 
occupy that portion of the cord which lay posterior to 
the bodies of the 7th to the 9th dorsal vertebrae. Pres- 
sure on the suboccipital decompression area gave rise 
to a free flow of cerebrospinal fluid from the subarachnoid 
space at the upper end of the laminectomy wound. 
A biopsy was carried out and the wound closed, leaving 
the dura open. After this procedure there was no 
improvement in the function of the lower limbs, and 
two months later at her parents’ request she was trans- 
ferred to a hospital near her home, where she died 
after a further two months without a post mortem being 
obtained. The total duration of her illness had been 
10 months. 

Examination of the biopsy material from the spinal 
tumour revealed a cellular growth (Figs. 10 and 11). 
The majority of the cells were spindle shaped, but 
pleomorphism was present with some multinucleated 
giant cells. Small lymphocytes occurred in places. 
No reticulin was present, and collagen was found in rela- 
tion to the blood vessels only. There has been discussion 
as to whether this tumour should be classified as a 
medulloblastoma or a glioblastoma multiforme, and 
on the whole the latter diagnosis has been more favoured. 
It must thus be admitted that the evidence that this case 
is to be regarded as one of intracranial spread of a 
primary spinal tumour is incomplete. An alternative 
view would be that the primary tumour had been an 
intracranial medulloblastoma and that the spinal 
tumour was due to subarachnoid dissemination of the 
former. This is a definite possibility, but against it 





Fic. 10.—Case 3: microphotograph of biopsy material 


.&E.: x85). 


may be raised the fact that a full exploration of the 
posterior fossa (without splitting the vermis) revealed 
no evidence of tumour here—the cisterna magna being 
large and there being no tonsillar herniation. Further, 
the ventriculographic appearances suggest subarachnoid 





Fic. 11.—Case 3: microphotograph of biopsy material 


(H. & E.; 260). 


obstruction as the cause of the hydrocephalus. Had a 
biopsy been done on the thickened arachnoid of the 
posterior fossa, and had it been found to be infiltrated 
with growth, the evidence would clearly point to sub- 
arachnoid tumour formation as the cause of the internal 
hydrocephalus. 


Discussion 

These three patients were seen in the course of a 
three-year period. This suggests that the sub- 
arachnoid dissemination of spinal tumours is a 
less uncommon occurrence than references to it in 
the literature would lead one to believe. If this be 
true, it is but what one might expect from the known 
behaviour of tumours involving the vessels through 
which either blood or lymph circulates. It is 
recognized that spread of neoplasm through these 
latter channels is the main obstacle to the successful 
treatment of malignant disease. While the circula- 
tion of the cerebrospinal fluid—the third circulation 
as it has been called—may be a less forceful one 
than that of the blood it would be strange if a 
tumour projecting into the cerebrospinal fluid 
pathways never utilized them as a route of spread. 
It seems that dissemination through the spinal sub- 
arachnoid space is frequently by permeation. When 
the advancing head of the growth reaches the cranium 
it encounters maximal pressure fluctuations within 
the basal cisterns and the ebb and flow of cerebro- 
spinal fluid to which they give rise. This may be 
responsible at times for the distribution of groups of 
cells as emboli throughout the cranial subarachnoid 
space and ventricular system. The appearances 
in case 2 suggest this. 

Clinically these cases exhibit points of interest. 
They were all in early life—the sarcoma occurring 
in a girl of 54 years old, and the two gliomata in 
adolescents. The total duration of the illness in 
these three cases was 7 months, 16 months, and 
10 months. Certain features of the cases may be 
of diagnostic importance. When the tumours 
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gained the cranial subarachnoid space, obstruction 
to the cerebrospinal fluid circulation occurred, 
with the development of an internal hydrocephalus 
and evidence of raised intracranial pressure. Again, 
the subarachnoid tumour appeared to be capable 
of giving rise to paralytic or irritative phenomena 
in related nervous tissue. The former symptoms 
are doubtless the result of compression or invasion 
of nervous tissue, and as an example may be men- 
tioned the facial palsy in case 2. The irritative 
symptoms may take the form of herpes, widespread 
pains, or other subjective sensory disturbance 
(posterior roots) or hyperidrosis (anterior roots). 
From the diagnostic point of view it should in 
most cases be a fairly simple matter to decide whether 
a primary cranial tumour has metastasized to the 
spinal canal or a primary spinal tumour has meta- 
Sstasized to the cranium. Cases will sometimes be 
seen in which it is difficult to decide where the 
primary tumour may be—especially if the cranial 
symptoms and signs overshadow the spinal ones. 
Case 3 is an example of the difficulty which may 
arise. It is noteworthy that in the two cases sub- 
mitted to lumbar puncture in this unit an excess of 
cells, described as lymphocytes, was reported in 
the cerebrospinal fluid. It seems possible that 
further examination might have revealed these 
** lymphocytes ” to be in reality tumour cells. Thus, 
where subarachnoid dissemination of tumour is 
suspected, a search for tumour cells in the cerebro- 
spinal fluid might be helpful. Further, an un- 
explained increase in the lymphocytes in the cerebro- 
spinal fluid in the presence of a spinal tumour might 
suggest subarachnoid spread. Lastly it may be 


pointed out that case | illustrates an unusual aid 
an additional hazard of the child with a congeniial 
abnormality of the lumbo-sacral region. 


Summary 

1. A description is given of the clinical and patho- 
logical findings in three cases in which it is believed 
that widespread subarachnoid dissemination of 
spinal tumours had occurred. 

2. It is pointed out that the occurrence is probably 
less uncommon than is generally realized, and 
clinical features which might lead to its recognition 
are discussed. 


In conclusion I should like to express my gratitude to 
those upon whose assistance these remarks largely 
depend. Dr. A. Stansfield prepared the histological 
material, and his co-operation has been of greatest value. 
Mr. J. Seymour has given valuable assistance with his 
drawings. Lastly I am indebted to Dr. Dorothy Russell 
for her kindness in examining the histological material 
and for giving us her opinion as to the nature of these 
tumours. 
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THE investigation of nervous diseases caused by 
viruses requires close co-operation between clinical 
and experimental workers. The present paper is 
the summary of such co-operative work performed 
by a neuro-histologist and a team of workers in 
virus diseases. Its chief purpose is to throw some 
light upon the etiology and pathogenesis of acute dis- 
seminated encephalomyelitis and multipie sclerosis, 
because up to now many unsolved problems remain, 
not only in the field of ztiology but also in that of 
their morphology and pathogenesis. Some authors 
are still inclined to doubt the infectious origin of 
multiple sclerosis, and offer a number of theories 
attempting to explain the pathogenesis of this 
disease, such as Putnam’s obstruction theory, and 
toxic, allergic, lipolytic, and other theories. We 
shall not dwell on the non-infectious hypothesis of 
multiple sclerosis, because the authors advocating 
this theory take the effect of the pathological process 
for its cause. These hypotheses are based on changes 
occurring in individual morphological elements 
(glia) or on individual normal or abnormal responses 
of the organism, and so fail to yield an outline of the 
whole pathological process; they thus cannot give 
a true idea of pathogenesis. 

The result of virus and post-mortem investigation 
of many patients suffering from acute disseminated 
encephalomyelitis and multiple sclerosis was that 
two strains of filtrable viruses were isolated from 
two cases of acute disseminated encephalomyelitis. 
These strains appeared to be identical, but differed 
from other known strains of neurotropic viruses 
encountered in man. 


Case Histories 
The case histories of these patients are as follows: 


Case 1.—Sv., aged 32, electrician. Entered the Clinic 
on Nov. 18, 1942. Fell ill Nov. 17, 1942. He suddenly 
felt his lower limbs heavy and the next day was unable 
to walk without help. In the evening he developed 
paralysis of the lower extremities. The temperature on 
admission was 37-6° C. Examination revealed clear con- 
sciousness. There was lateral nystagmus, but no other 
abnormality of the cranial nerves; paralysis of the lower 
extremities, with ankle clonus, increased tendon jerks, 
yet absence of pathological reflexes was found; hyp- 
esthesia in the distribution of segment L.2 and anesthesia 
in that of segment L.3 were present. The patient com- 
plained of headache and dizziness. Albino mice were 
inoculated with the patient’s blood and cerebrospinal 
fluid. A virus was isolated from the blood after the 
second passage. 


Nov. 24: The patient was listless and drowsy. He 
awoke only to take his meals. He was able to perform 
small movements with his lower extremities. His fundi 
were normal. Nov. 30: His temperature rose to 37-8° C. 
in the evening. Dec. 1: His temperature was 37-5°— 
37-9° C. Weakness in the distal part of the upper 
extremities developed. Impairment of superficial sensa- 
tion of both hands of root type was found. Power of 
movement was retained only at the knee joints. The 
patient showed the same disturbances of sensation as 
on admission. He also exhibited mild meningeal symp- 
toms. Dec. 3: The temperature was normal, the patient 
felt better. The range of movements in the lower ex- 
tremities had increased and the upper limit of anesthesia 
was lower. A slightly positive Laségue sign was found. 
The patient complained of pains in his feet. Dec. 21: 
The cerebrospinal fluid was clear and colourless with 
0-03 per cent. albumin and no cells. The Wassermann 
reaction was negative both in blood and cerebrospinal 
fluid. Jan. 13, 1943: Increase in the extent of move- 
ments in the lower extremities was found. Bilateral 
Laségue signs: tenderness of nerve trunks on pressure 
in all the 4 extremities were present. There was im- 
provement of sensation. Jan. 16: The patient was able 
to rise without assistance from his bed. Impairment of 
sensitivity in the lower extremities was of distal type 
with a decrease in sensory loss in the hands. Feb. 11: 
His temperature was 36°5°-37-:2° C. and his condition 
had deteriorated. Consciousness was dulled. The pulse 
rate was 90. A rotatory nystagmus and flattened left 
nasolabial fold were observed. Pressure on the nerve 
trunks was painful. There was retention of urine and a 
right-sided Sabinski response was obtained. Feb. 17: 
The patient’s condition showed some deterioration. 
Nystagrnus and retention of urine were still present. 
Feb. 24: Further deterioration in the patient’s condition 
had taken place. In the evening he exhibited motor 
excitement: he collected all his belongings, tore off an 
electric wire from the wall and put it under the table, 
then made for the exit, pushing aside the hospital 
personnel and declaring that he must join his mother. 
March 2: Some amelioration in the patient’s condition 
was noticed. Objectively there was absence of meningeal 
symptoms and of abnormal reflexes. Subjectively he 
complained of bilateral tenderness of nerve trunks. 
Subsequently the patient continued to show gradual 
improvement, but some degree of tenderness of nerve 
trunks together with slight retention of urine remained. 
These symptoms eventually subsided and he was dis- 
charged symptom-free on April 22, 1943. The clinical 
diagnosis of acute disseminated encephalomyelitis was 
made. 

The patient was again admitted to the Clinic on 
June 28, 1944, because of an exacerbation of his disease. 
On admission he showed drowsiness, lateral nystagmus, 
slight paresis of his left limbs, and unsustained ankle 
clonus. Rossolimo’s sign and an indefinite Babinski 
sign were present on the right side with hemihypesthesia 
to all forms of sensation on the left. Some muscular 
rigidity in the occipital region and bilateral Kernig’s signs 
were found. The cerebrospinal fluid was clear, with a 
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normal pressure; there were 4 cells and 0-03 per cent. 
albumin. Power gradually returned in the left limbs; the 
hypesthesia and meningeal symptoms subsided. On 
Aug. | the patient was discharged showing a satisfactory 
condition and an absence of objective symptoms of 
functional failure. The patient again entered the Clinic 
on March 22, 1945, complaining of headache and drowsi- 
ness. He answered questions in a listless way and fell 
asleep during conversation. He was disoriented and 
showed mental inhibitions and stupor; his face was 
expressionless; at times he was restless. He had 
nystagmus to the left; there was a lack of convergence; 
he had a slow speech with paresis of the left limbs. 
Tendon reflexes were more active on the left side, with 
Babinski and Rossolimo signs on that side, while 
Rossolimo, Bendel-Bechterev, and Jukovski signs were 
found on the right side. There was some ataxia. 
He was unable to stand and to walk. Bilateral Kernig 
and Brudinski signs were noted. There appeared to be a 
degree of hyperpathia involving the left side of the body. 
Joint sense was lost in the fingers and toes. The 
patient’s condition improved considerably a month 
later, by which time he could walk and live a 
normal life. The Babinski sign disappeared, though that 
of Rossolimo still remained. He was discharged on 
June 28, 1945, in a satisfactory condition and continued 
a course of vaccine-therapy in the outpatient department. 
His condition is still quite good at present. 


Case 2.—Ef., woman, aged 38. Entered the Clinic on 
Feb. 14, 1943. Her complaints were: general weakness, 
pains in the chest, headache, sensation of weakness in 
the extremities, and inability to walk. The patient had 
had an attack of influenza in 1942, with a temperature 
of 39°C. She had been ill and away from work for 
some days. She resumed her work, but on Jan. 15, 
1943, her temperature rose to 38-39°C. and her 
physician thought she had pneumonia. 

On admission the patient was listless, her face was 
expressionless, her mentality was slow, and her sleep 
poor. She was inattentive and readily fatigued. The 
sight of the left eye was misty. Her pupillary reflex to 
light was satisfactory, but convergence was poor; the 
movements of the eyeball were normal. The visual 
acuity of the left eye was considerably lower than that 
of the right. The fundi were normal. There was no 
abnormality in the other cranial nerves. There was 
slight neck stiffness; power was normal in the arms and 
legs. There was increased muscular tone, especially on 
the left side; the tendon jerks were brisk, with left-sided 
Babinski’s sign; the abdominal reflexes were absent; no 
changes in superficial and deep sensitivity were elicited. 
There was a defect of posture with intention tremor in 
both hands in the finger-nose test. Feb. 16: Her tem- 
perature was 36°3°-37:3° C. lumbar puncture showed 
clear fluid under increased pressure. Blood and cerebro- 
spinal fluid were collected in order to carry out virus 
examination. Feb. 17: Her temperature was 36°6°— 
37:4° C. The patient’s condition had improved and she 
was more alert. She was sleepless and had a pulse rate 
of 70; there was no paralysis of extremities, yet there 
was increased tendon jerks, with bilateral ankle clonus 
and an extensor plantar response on the left side. 

Blood examination revealed: leucocytes, 12,200 per 
100 c. mm. of blood; segmented neutrophils, 29 per cent. ; 
stab cells, 32:5 per cent.; eosinophils, 0 per cent.; 
lymphocytes, 15 per cent.; monocytes, 2 per cent.; 
immature forms, 1 per cent.; Turck cells, 0-5 per cent.; 
Wassermann reaction, negative. The cerebrospinal fluid 
was clear and colourless, with no cells and 0-09 per cent. 
albumin; cerebrospinal fluid Wassermann reaction was 
negative. The other organs were normal; blood pressure 
was 100 mm. Hg. systolic and 60 diastolic. Feb. 19: 
Her temperature was 36°3°-35-6° C. The condition of 
the patient was poor with increased salivation, clonus of 
both feet, and slight neck rigidity; Kernig’s sign was 
present. Feb. 20: Temperature was normal. The 
patient had a restless night, being excited and crying for 
help. She imagined that she was falling, that she was 


being carried away somewhere, and that she was con- 
taminated with some disease. At this time she failed to 
show the changes in her reflexes and in her motor and 
sensory systems as compared with her previous exam:na- 
tion. Feb. 22: Her condition was serious. The patient 
showed no reaction to her environment: her tendon 
reflexes were decreased. Heart sounds were inaudible 
and she died the same day at 8 p.m. from heart failure. 
The clinical diagnosis of acute disseminated encephalo- 
myelitis was made. 

An autopsy was performed by Prof. Margulis on 
Feb. 23, 1943. No changes were found in the lungs: the 
heart muscle was flaccid with enlarged ventricular 
cavities, but no abnormality of the valves; the stomach 
was normal; a catarrhal condition of the intestinal 
mucous membrane was present; no gross changes apart 
from some congestion of the meninges and cerebral 
substance were found in the brain. 

Microscopy revealed scattered inflammatory vascular 
foci in the white substance of the hemispheres, the brain 
stem, and the medulla oblongata. By means of myelin 
stains, scattered necrotic foci were detected in the brain. 
and brain stem. Around some of these foci a more or 
less intense inflammatory vascular reaction was en- 
countered. Proliferation of microglia and of astrocytic 
glia was a constant occurrence in the immediate neigh- 
bourhood of these foci, without showing much formation 
of glial fibres. Disseminated foci of demyelination and 
segmented demyelination of nerve fibres were encoun- 
tered, together with miliary necrosis. 

From the histopathological viewpoint this case proved 
identical with the other of primary acute disseminated 
encephalomyelitis. 


Experimental Investigations 

Albino mice were inoculated with the cerebral sub- 
stance obtained at autopsy from Case 2. The virus was 
isolated after the first passage. In our first clinical case 
of encephalomyelitis; the pathogenic agent was isolated 
from the blood of the patient and called “* Sv.” strain; in 
the second case the agent was isolated from cerebral 
tissue and called ** Ef.”’ strain. We have adopted these 
terms and shall use them later. Albino mice, puppies, 
rats, guinea-pigs, and rabbits were inoculated with both 
strains. 

As the result of histo-pathological examination of 
these animals we found that, apart from considerable 
congestion, no gross changes were demonstrable in the 
brain. Microscopy, however, revealed infiltration with 
lymphocytes of the pia both in brain and spinal cord: 
hemorrhage around vessels and between the lamine of 
the pia was noted. Inflammatory foci in the brain and 
spinal cord around the vessels were made up of adventitial 
cells and proliferating microglia; numerous perivascular 
hemorrhages were also present; granulomata formed of 
microglial cells and hystiocytes derived from vascular 
walls were encountered in the neighbourhood of peri- 
vascular cuffs. The inflammatory changes occurred 
more frequently in the white substance of the brain, 
whereas in the spinal cord no preponderance of inflam- 
matory changes in the white substance was noted. 
Brains and spinal cords of puppies and rabbits, when 
stained by Spielmeyer’s method, disclosed miliary 
necrosis in the nervous tissue, scattered throughout the 
central nervous system. Alongside these minute necrotic 
foci, focal and fascicular demyelination of nerve fibres 
was detected. 

Proliferation of microglia was seen around the necrotic 
and demyelinated zones. Fibrous astrocytes were 
involved in the proliferative process developing around 
the necrotic foci. At places where necrobiosis of the 
nervous tissue had occurred, as revealed by the Snessarev 
stain, the development of argyrophil fibres was demon- 
strable. As a result of this proliferation, formation of 
plaques occurred around necrotic foci. Microglia, 
macroglia, and argyrophylic fibres formed the basis of 
these plaques, which occasionally took the stains for 
collagen. These plaques closely resembled those 
observed in acute disseminated encephalomyelitis and 
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Fic. 1.—Experimental * Sv.” encephalomyelitis. Rab- 


bit (N23). 
Demyelination. 


Stained after Spielmeyer. Brain. 


multiple sclerosis. When stained by the Bielschowski 
method, these plaques were found to contain a consider- 
able number of preserved axis cylinders, together with 
degenerated and fragmented remains. In addition to 
perivascular proliferation of the microglia, focal pro- 
liferation in the shape of nodules was also encountered 
in the grey and white substances of both brain and spinal 
cord. Neuronophagia around nerve cells, mostly in the 
spinal cord, was less frequently seen in rabbits than in 
puppies. The nerve cells exhibited various stages of 
necrobiosis and were surrounded by numerous satellite 
cells. As a result of necrobiosis and neuronophagia the 
nerve cells disappeared, leaving in their place “ nodules” 
made up of microglia. _Neuronophagia was also seen in 
the cortex, but was less pronounced and occurred only 
occasionally in the form of small foci. Around the 
proliferative nodules in the cerebral white substance of 
puppies, rabbits, and guinea-pigs there were large 
numbers of microglial cells which showed a gradual 
transition into the normal tissue without a definite 
border. Most of the microglial elements in this pro- 
liferative area exhibited various stages of degeneration. 


Analysis of Experiments 

The analysis of the morphological changes found 
in experimental encephalomyelitis produced in 
animals with the “* Sv.”’ and * Ef.”’ viruses revealed 
that the changes differed from those of herpes 
encephalitis; demyelination is absent in herpes 
encephalitis. Despite numerous investigations of 
paraffin sections stained with Heidenhain’s hemo- 
toxylin or with methylene blue after Mabb, we failed 
to detect any kind of inclusions either in nerve cells, 
in vascular endothelium, or in pia; on the other 
hand, control preparations from animals suffering 
from herpes encephalitis and stained in a similar 


Fic. 2.—Experimental “ Sv.’ encephalomyelitis. 


Puppy. Stained with thionine. Cells of the 
anterior horns. Neuronophagia. 
manner, showed specific intranuclear inclusion 
bodies. The presence of demyelination also con- 


tributed to the differential diagnosis between experi- 
mental disseminated encephalomyelitis in animals 
inoculated with the “Sv.” virus and focal hemor- 
rhagic encephalitis. The group of animals showing 
susceptibility to focal encephalitis is confined to 
albino mice; we succeeded, however, in contaminat- 
ing rabbits under special conditions, and in these 
animals no demyelination was demonstrable. 

Small necrotic foci and zones of demyelination 
were the earliest changes in the central nervous system 
in the animal infected with “* Sv.” and “ Ef.” virus. 
As the virus etiology of miliary necrosis occurring 
in experimental encephalomyelitis brought about by 
the *‘ Sv.” virus is beyond doubt, there is reason to 
suggest an infectious origin of analogous miliary 
necroses as found in disseminated acute encephalo- 
myelitis and multiple sclerosis. Miliary necrosis is 
the necrobiotic reaction of the nervous tissue; it is 
unrelated to vascular changes, and arises during the 
initial contact of the *“ Sv.’ virus and the nervous 
tissue. Miliary necrosis is not pathognomonic for 
any kind of virus; it is encountered in various virus 
infections of the nervous system, accompanied or 
not by demyelination. Hence, miliary necrosis is to 
be considered as a non-specific and non-differen- 
tiated response of the nervous tissue to the invasion 
of virus agents, which obeys the general laws of 
pathology. Another constant morphological find- 
ing in experimental encephalomyelitis (“* Sv.” virus), 
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namely, demyelination (Fig. 1), frequently develops 
with proliferative and inflammatory changes around 
the blood vessels; but these processes are indepen- 
dent of demyelination. As with miliary necrosis, 
demyelination is not pathognomonic of encephalo- 
myelitis. Demyelination should not be considered 
as necessarily a specific feature of infectious pro- 
cesses, for it is also encountered in various toxicoses, 
metabolic disturbances, and hematological diseases. 
Nevertheless, without being pathognomic for any 
individual form of infection, demyelination is a 
characteristic feature of a group of demyelinating 
encephalomyelitis. Some species, when inoculated 
with the ‘‘ Sv.” and * Ef.” viruses (for instance, 
puppies and rabbits) constantly exhibited demye- 
lination of nerve fibres, whereas other animals, 
such as guinea-pigs and albino rats, showed slight 
and limited demyelination, although all these 
animals were inoculated with the same _ virus. 
Apparently, limited demyelination may be accounted 
for by a particular sensitivity of the nervous tissue 
to the ** Sv.” and ** Ef.’ viruses, which are fixed in 
certain sites of the nervous tissues as soon as they 
invade the tissue. As a result of this fixation, new 
conditions of metabolism within the tissues arise at 
these sites, thereby favouring demyelination. Hence 
it occurs in nervous tissue under special and peculiar 
conditions which still remain obscure. The atrophic 
degenerative changes found in the cortical nerve 
cells, in the anterior horn and lateral horn cells of 
the spinal cord both in puppies and rabbits, were 
accompanied by neuronophagia (Fig. 2). Neuro- 
nophagia was well marked in puppies and much less 
in rabbits. But in other animals we failed to detect 
neuronophagia even though atrophic degenerative 
changes in nerve cells were present in all the experi- 
mental animals. Hence necrobiosis alone may be 
unable to call forth neuronophagia. Necrobiosis 
and neuronophagia are therefore not necessarily 
concomitant processes. The absence of neuro- 
nophagia might be accounted for by metabolic con- 
ditions in the nervous tissue or by formation of 
metabolic products and enzymes inhibiting the 
satellite reaction. 

The inflammatory vascular reaction forms one of 
the main components in the morphological picture 
of encephalomyelitis in animals caused by inocula- 
tion of the “* Sv.” virus. This inflammatory vascular 
reaction is probably a secondary process arising as 
a response to the primary necrobiotic changes in 
the nervous tissue caused by the virus. Variation 
in the intensity of the inflammatory vascular 
reaction will depend upon the reactivity of the ner- 
vous tissue and the species of the experimental 
animal. The proliferation of microglia and macro- 
glia around miliary necroses, foci of demyelination 
and necrobiotic nerve cells, namely, around the 
sites where the virus primarily comes into contact 
with the nervous tissue, is evidence that proliferation 
of these elements occurs in response to the primary 
alteration of nervous tissue occurring during fixation 
of the virus. Apparently extensive microglial pro- 
liferation has the same functional significance, as 


evidenced by the presence of a large number of 
microglial elements, which have undergone degene: :\- 
tion under the influence of the virus. The develop- 
ment of argyrophylic fibres in the site of necrobiotic 
changes is evidence of the reconstructive role of 
mesenchymal tissue proliferation in these cases, 
(See Figs. 3-7.) 

Both strains (** Sv.” and ** Ef.) were isolated by 
means of intracerebral passage of the initial material 
in albino mice. All the experiments were regularly 
checked by the inoculation of various artificial 
nutritive media. On the basis of absence of growth 
in such media and of positive results in animals 
obtained by inoculation of filtrates of the isolation 
strains, the infective agent was considered to belong 
to the group of filtrable viruses. Filtration experi- 
ments were carried out using membraneous filters, 
laminous Seitz filters, Berkefield V, and Chamberland 
L, and L,,; filters. For this experiment a | per cent. 
suspension of cerebral tissue collected from inocu- 
lated animals in meat-peptone broth of pH 7-4 was 
used. In each filtration experiment a culture of 
B. prodigiosus was used as a control. The diameter 
of these organisms is known to be of 750 mm. All 
the above-mentioned filters except the membraneous 
one retained the B. prodigiosus, but readily allowed 
the passage of the ** Sv.” and “ Ef.” strains. Both 
these strains may be kept in a 50 per cent. solution 
of glycerine, and after drying in a vacuum apparatus 
they may be preserved for a year and more. 

Investigation of the effect of temperature on the 
* Sv.” and * Ef.” viruses yielded interesting data. 
These strains showed stability to both cold tem- 
perature and heating. They maintained their 
viability at a temperature of 20° C. for a month, and 
at 37 C. for 10 days. When heated to 60 C. these 
viruses retained their activity for at least 60 minutes. 
Owing to this thermostability, they differ con- 
siderably from certain other viruses known for 
their thermolability. 

Investigations directed to determine pathogenic 
features peculiar to the “Sv.” and “Ef.” virus 
showed that albino and grey mice, rats, guinea-pigs, 
rabbits, and young dogs exhibited susceptibility 
towards these strains. These animals were mostly 
sensitive to injections into the central nervous 
system. Inoculation, using the paraneural regions, 
also proved successful, but only with greater con- 
centration of the virus. The inoculated animals all 
showed a similar clinical picture. After a latent 
period, the duration of which seldom exceeded 
10 days, the mice usually showed tremor, transient 
clonic convulsions, and sometimes incessant move- 
ments of both hind and fore limbs, which made the 
animal rest on its side. Larger animals (belonging 
to other species) sometimes developed paralysis 
which usually occurred in the terminal stage of the 
disease. Of all the investigated animals, puppies, 
albino mice, and rabbits showed the greatest sus- 
ceptibility to the virus. 

For the purpose of serological identification of 
the isolated strains, neutralization experiments were 
performed with the serum of individuals who 














Fic. 3.—Experimental * Sv.” encephalomyelitis. Puppy. 
Cellular infiltration of the adventitia of a blood vessel. 
Stained with hzmotoxylin-eosin. 

Fic. 4.—Experimental * Sv.” encephalomyelitis. Guinea- 
pig (N3). Cellular infiltration around blood vessels. 
Granulomata. Stained with hemotoxylin-eosin. 


Fic. 5.—Experimental “* Sv.”’ encephalomyelitis. Rabbit 
(N3). Cellular infiltration in the neighbourhood of a 
blood vessel in the grey substance of the spinal cord. 
Granuloma in the white substance. Stained with hemo- 
toxylin-eosin. 


Fic. 6.—Expzrimental ** Sv.” encephalomyelitis. Rabbit 
(N4). Spinal cord. Stained with hemotoxylin-eosin. 
Inflammatory vascular veaction in the white substance. 
Proliferation of macroglia. 

Fic. 7.—Exierimental “ Sv.” encephalomyelitis. Puppy. 
Stained with hemotoxylin-eosin. Large microglial in- 
filtration of the white substance of the medulla oblongata. 
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had suffered acute disseminated encephalomyelitis. 
Serum was separated from the blood obtained from 
patients and mixed with equal volumes of various 
dilutions of virus. This mixture was incubated at 
a temperature of 37° C. for 60 minutes, and, after 
this, mice were inoculated intracerebrally with 
0:03 c.cm. of this mixture. Each dilution of the 
virus-serum mixture was injected into 3 or 4 animals. 
The presence of virus-neutralizing antibodies in the 
serum was calculated on the basis of the difference 
between the number of mice who had developed 
the disease and controls. Similar doses of virus- 
serum mixtures with serum obtained from normal 
individuals were injected into mice and served as 
controls. 

In all the records of neutralization experiments 
the nominator represents the number of mice who 
have survived after inoculation of the virus-serum 
mixture; the total number of mice involved in the 
experiment is represented by the denominator. 


TABLE I.—NEUTRALIZATION OF VIRUS “ EF.”” BY SERA 
OF PATIENTS SUFFERING FROM ENCEPHALOMYELITIS 





| | Dilution of the virus | 














No Name —— ——1!1.N.* 
{ | | 
| 10-2 | 10-3 | 10-4! 10-5 10-6; 
1 Pe. 1/4 | 1/4 | 4/4 eo 4/4 | 400 
mt Ri. 0/4 | 4/4 1/4 | 4/4 | 4/4 : 1,000 
3 Vo. 0/4 | 1/4 | 2/4 | 4/4 | 4/4 100 
4 Gu. 0/4 | 2/4 | 3/4 | 4/4 | 4/4 850 
a4 Sev. 2/4 | 3/4 | 4/4 | 3/4 | 3/4 | 1,350 
6 Mur. 0/4 | 1/4 | 2/4 | 4/4 | 4/4 100 
7 | Control with! | 
the serum | 
of a normal) 


individual | 0/4 | 0/4 


| 
0/4 | 1/4 | 2/4 
| | | | 








* I.N.=Index of neutralization evaluation of the 
serum neutralizing activity after the Reed and Muench 
method (1938). 


TABLE IT.—NEUTRALIZATION OF VIRUS “‘ Sv.”? BY SERA OF 
PATIENTS SUFFERING FROM ENCEPHALOMYELITIS 





| 


Dilution of the virus 








No Name | ——j| I.N. 
10-2 10-3 10-4 10-5 10-6 
1 Ko. | 2/4 | 3/4 | 3/4 | 3/4 | 4/4 | 12,880 
2 Kal. 0/4 | 1/4 | 3/4 | 4/4 | 4/4 794 
3 Sv. 0/4 | 0/4 | 1/4 | 4/4 | 4/4 147 
4 Va. | 2/4 | 4/4 | 4/4 | 4/4 | 4/4 | 25,120 
a Ri. 0/4 | 0/4 3/4 | 4/4 | 4/4 550 
6 Ch. 0/4 | 1/4 | 1/4 | 4/4 | 4/4 | 173 
7 Pe. (0/4 0/4 3/4 4/4 4/4 550 
8 Va. | 0/4 | 1/4 | 2/4 | 2/4 | 4/4 25 
9 Control with) | | 
the serum | | | 
of a norma!) 


individual | 0/4 | 0/4 | 0/4 | 1/4 | 1/4 | 





As seen from these tables, the strains ‘* Sv.” and 
** Ef.” may be neutralized by the serum of indi- 


viduals having. suffered from acute disseminated 
encephalomyelitis. These serological findings clearly 
show the important role of the viruses we have 
isolated in the etiology of acute disseminated 
encephalomyelitis. 

The similarity of morphological changes en- 
countered in acute disseminated encephalomyelitis 
to those of multiple sclerosis, and experimental 
encephalomyelitis in animals inoculated with ** Sy,” 
and * Ef.” viruses led us to the suggestion that these 
viruses might possibly play an important part in 
the etiology, not only of acute encephalomyelitis, but 
of multiple sclerosis. In the course of our work we 
endeavoured, though unsuccessfully, to carry out 
virus investigation of chronic multiple sclerosis, 
The attempt to isolate a virus from the patient's 
blood and cerebrospinal fluid proved negative. We 
had at our disposal three autopsies of patients with 
multiple sclerosis. Though every part of the central 
nervous system was used in investigations to detect 
the presence of virus, all proved unsuccessful. In 
this respect we were no more fortunate than in 
previous investigations. . 


Relation of Encephalomyelitis to Multiple 
Sclerosis 


Having at our disposal new possibilities, namely, 
viruses isolated from patients with acute encephalo- 
myelitis, we decided to establish their possible 
relation to multiple sclerosis by means of sero- 
logical tests. For this purpose we attempted to 
neutralize the strains ** Sv.” and “ Ef.”’ with serum 
collected from patients suffering from chronic 
multiple sclerosis. Using the same method, we 
investigated a total of 50 samples of serum obtained 
from cases of multiple sclerosis, some on more than 
one occasion. Records of some experiments are 
given below. 


TABLE III.—NEUTRALIZATION OF THE ViRUS “ Sy.”” BY 
SERA OF PATIENTS SUFFERING FROM MULTIPLE 











SCLEROSIS 
| Dilution of the virus 
No Name ————_—___—______—— IN. 
10-2 10-3 10-4 10-5 10-6 
| Schk. 3/3 | 3/3 | 2/3 | 2/3 | 3/3 | 10,000 
2 Ej. 0/3 | 2/3 3/3 | 3/3 | 3/3 | 1,623 
3 Sa. 0/3 | 2/3 3/3 | 3/3 | 3/3 | 1,623 
4 Dol. 0/3 | 1/3 2/3 | 3/3 | 3/3 316 
5 Normal se- 
rum used 
as control 0/3 0/3 0/3 | 1/3 | 0/3 
6 Vo. 0/4 | 3/4 | 4/4 | 3/4 | 3/4 | 1,445 
7 Ki. 1/4 | 4/4 3/4 | 4/4 | 3/4 | 3,063 
8 Dr. 0/4 | 1/4 4/4 2/4 | 4/4 | 3,063 
e) Vi. | 1/4 4/4 3/4 | 4/4 | 4/4 | 5,000 
10 Sa. 1/4 1/4 | 4/4 | 4/4 4/4 | 1,000 
11 Mia. 0/4 0/4 3/4 | 4/4 | 4/4 | 316 
12 | Normal se- | 
rum used 


| as control | 0/4 | 0/4 | 1/4 | 0/4 


| eee oma eae 








TABLE 
SE 
Sc 


—_—_—_ 


strai 
only 
phal 
of c 
men 
of | 
ner\ 
phe 


TAB 








DISSEMINATED ENCEPHALOMYELITIS AND MULTIPLE SCLEROSIS 69 


TABLE IV.—NEUTRALIZATION OF THE VIRUS “* EF.”’ BY 
SERA OF PATIENTS SUFFERING FROM MULTIPLE 

















SCLEROSIS 
| Dilution of the virus 
No. Name — —— I.N. 
10-2 10-3 10-4 10-5) 10-6 
| Schk. 2/3 | 3/3 | 2/3 | 3/3 | 3/3 | 10,000 
2 Ej. 0/3 | 2/3 | 3/3 | 3/3 | 3/3 | 1,800 
3 Mi. 0/3 | 2/3 | 1/3 | 2/3 | 3/3 100 
4 Fi. 0/3 | 0/3 | 3/3 | 3/3 | 3/3 316 
5 Go. 0/3 | 2/3 3/3 | 3/3 | 3/3 | 1,800 
6 Normal se- 
rum used 
as control 0/3 | 0/3 | 1/3 | 0/3 | 1/3 
7 Sa. 1/4 4/4 | 4/4 | 3/4 | 4/4 | 3,390 
8 Ku. | 0/4 0/4 | 3/4 | 3/4 | 4/4 | 148 
9 Scha. (0/4 3/4 | 4/4 | 4/4 | 4/4 | 2,000 
10 Se. 0/4 3/4 | 2/4 4/4 | 4/4 1,000 
11 Me. | 0/4 2/4 | 2/4 | 3/4 | 3/4 100 
12 Eg. 10/4 0/4 | 4/4 | 4/4 | 4/4 316 
13 Vo. | 3/4 3/4 3/4 4/4 | 4/4 | 10,000 
14 Normal se- 
rum used 


as control 0/4 0/4 0/4 0/4 | 2/4 — 





As seen from Tables I, II, II, and IV, both 
strains ** Sv.” and “ Ef.’ may be neutralized, not 
only by sera of patients suffering from acute ence- 
phalomyelitis, but also by that obtained from cases 
of chronic multiple sclerosis. Analogous experi- 
ments of neutralization were carried out with sera 
of patients suffering from other diseases of the 
nervous system in order to test the specificity of this 
phenomenon. 


TABLE V.—NEUTRALIZATION OF THE ViRUS “ Sv.”’ BY 
SERA OF PATIENTS SUFFERING FROM VARIOUS DISEASES 
OF THE NERVOUS SYSTEM AND SERA OF HEALTHY 




















ADULTS 
! 
Dilution of the virus 
No. |Name!| Diagnosis ——— —_——— 
10-2| 10-3 10-4 10-5 | 10-6 
L 1 °Os. Kojevnikov | | | 
epilepsy | 0/3 | 0/3 | 0/3 | 2/3 | 1/3 
2 | Br. spring-sum- | 
mer ence- | 
phalitis .. | 0/3 | 0/3 0/3 | 0/3 | 3/3 
a | ee Brain tum- 
| our a | 0/3 0/3 | 0/3 | 0/3 | 1/3 
4 | Kha. | 0/3 | 0/3 | 0/3 | 1/3 | 2/3 
>) & Healthy 0/3 ; 0/3 | 0/3 | 1/3 | 1/3 
6 | B. Healthy 0/3 : 0/3 | 0/3 | 1/3 | 0/3 
(ae 3 Healthy 0/3 , 0/3 | 1/3 | 0/3 | 1/3 
8 | Ka. | Economo | 
encepha- | 
litis .. 0/4 : 0/4 | 0/4 | 1/4 | 2/4 
9 | Go. ms es 0/4 | 0/4 | 1/4 | 2/4 0/4 
1O | D. Healthy 0/4 | 0/4 0/4 | 2/4 0/4 
i.) B: Healthy 0/4! 0/4 0/4 | 1/4 | 3/4 
iz | ¥. Healthy | 1/4 | 0/4 


0/4 | 0/4 1/4 





These tests of neutralization showed that anti- 
bodies neutralizing the virus of ** Sv.” and “ Ef.” 


strains were present in the serum of a large number 
of patients suffering from acute disseminated ence- 
phalomyelitis and multiple sclerosis, but no such 
neutralization could be demonstrated using the 
blood from healthy individuals or from that of 
patients suffering from other diseases of the nervous 
system. Data on the content of virus neutralizing 
antibodies in patients and healthy individuals are 
given in Table VI. 


TABLE VI.—TOTAL NUMBER OF PATIENTS SUBJECTED TO 
SEROLOGICAL EXAMINATION 





Nenher of | Positive results 


| 

| individuals | 
| investigated | 
| 





Diagnosis 


| 
| Number Panceninge 





oo 


1. Total cer .. — 
50 | 25 50 


2. Multiple sclerosis 

3. Acute encepha- 
ae 20 | 14 | 70 

4. Other diseases of | | 
nervous system | Fa | | i¢ 


| | | 


* The serum which proved positive was obtained from 
a patient suffering from a disease diagnosed as a vesti- 
bular form of encephalitis. 


3°7 





The above findings allow the conclusion that the 
strains *“‘ Sv.” and “Ef.” isolated from cases of 
acute encephalomyelitis are able to produce in 
inoculated animals pathological changes in the 
nervous system closely resembling those of acute dis- 
seminated encephalomyelitis and multiple sclerosis. 
These virus strains may be neutralized by sera 
obtained from patients with these diseases. This 
latter ability provides evidence of specificity of the 
virus in respect of acute encephalomyelitis and 
multiple sclerosis. 


Comparison with Herpes Virus 

When comparing the strains “ Sv.” and ‘ Ef.” 
with other viruses, we were mostly concerned with 
the herpes virus. We do not intend to discuss in 
detail the possible part this virus plays in the 
etiology of epidemic encephalitis; but the fact that 
the virus of herpes may remain for several years in 
the body of some of the healthy population without 
showing any symptoms whatever, must be taken 
into consideration. In cases where the body is 
weakened by some kind of infection, the presence 
of the latent virus is revealed by the occurrence of 
a herpetic rash on the mucous membranes. This 
rash may also be promoted in carriers by means of 
artificial irritants. Two cases of fatal herpetic 
infection have been described recently in medical 
literature. Smith, Lennette, and Reames (1941) dis- 
covered herpetic inclusions in the brain of a child 
who succumbed to encephalitis; they produced 
herpetic infection in mice by inoculation of cerebral 
substance. Zarafonetis, Smadel, eft al. (1944) 
also detected in the brain of a patient who died from 
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TABLE VII.—NEUTRALIZATION OF THE HERPES VIRUS, OF THOSE OF SPRING-SUMMER ENCEPHALITIS AND OF THE “ Sy.” 
AND “ EF.”” OF STRAINS BY THE IMMUNE SERA OF RABBITS 





Virus of spring- 


Herpes virus 
P summer encephalitis 





nt i * i 10-*/10- *10-* 10-4 10-° 10 10 110-7 10-* 10-4 10-5|10-? 10-3 10-4 10-5 10-6 








| Rabbit Virus “* Sv.” | Virus “* Ef.”’ 
No. | immune 

| serums 

| 

| 
1 | Anti Sv.” | 2/3 2/3 3/3 3/3 2/3| 3/3 2/3 3/3 
2 Anti-herpetic) 0/3 1/3 1/3 0/3 0/3 | —_— — — — |0/3 
3 | Normal se- | 

| rum used as 

control .. 0/3 0/3 1/3 1/3 0/3| 0/3 1/3 0/3 


3/3 3/3 | 0/3 0/3 1/3 0/3 1/3 0/3 0/3 
1/3 2/3 3/3 3/3) 1/3 0/3 


0/3 1/3 1/3 
0/3 1/3 3 


0/3 1/3 | 0/3 0/3 0/3 0/3 


i 


1/3 | 0/3 0/3 0/3 0/3 073 





encephalitis acidophil inclusions very much like 
those seen in herpes infection. The nature of the 
virus was proved by inoculation of the patient’s 
cerebral substance into animals. 

For the purpose of comparative investigation we 
isolated strains of herpes virus from three patients 
and selected the most virulent in respect of its 
neurotropism in rabbits. The difference between 
herpes strain and the ** Sv.” and ** Ef.”” experiments 
was clearly manifested in the first experiments of 
inoculation of rabbits. We never saw keratitis in 
rabbits following contamination of the scarified 
cornea with the ** Sv.” and ** Ef.” strains. Simul- 
taneous experiments with herpes virus regularly 
elicited keratitis. Herpetic inclusions were detected 
in the cornea after inoculation with the latter virus, 
while with the ** Sv.”’ and ** Ef.”’ strains no inclusions 
were found. We have been unable to demonstrate 
demyelination in rabbits with herpetic encephalitis; 
on the other hand, this feature has been character- 
istic of experimental encephalomyelitis brought 
about by both “ Sv.”’ and ‘ Ef.” viruses. Experi- 
ments have been made in an attempt to identify 
the herpes virus by means of neutralization with the 
sera of patients suffering from multiple sclerosis, 
sera which seemed to be very active as regards the 
** Sv.” virus. These experiments proved negative. 
In addition, specific sera obtained from rabbits 
immunized by the “Sv.” strain and herpes virus 
were prepared. Cross experiments of neutralization 
of rabbit immune serums were also carried out. 
The virus of tick-borne spring-summer encephalitis 
of Far East Siberia was used as control. The 
results of neutralization of the herpes virus, of 
those of spring-summer encephalitis, and the *‘ Sv.” 
and “* Ef.” strains is given in Table VII. 

These neutralization experiments confirmed our 
findings upon the difference between the herpes 
virus and the virus strains which we have isolated. 
We have demonstrated that the immune serum of 
virus ‘* Sv.” failed to neutralize the virus of spring- 
summer encephalitis, and likewise, the serum of a 
patient recovering from this disease failed to 
neutralize the “* Sv.” virus. The latter seems quite 
natural, since there is no epidemiological, clinical, 
or anatomical similarity between the diseases we 
have described above, and spring-summer or other 
forms of seasonal encephalitis. 


** Sv.” and ‘* Ef.” Viruses and other Pathogenic 
Agents 

It is worth while to compare ‘* Sv.” and “ Ef.” 
viruses, isolated by means of inoculating the initial 
material into mice, with the pathogenic agents of 
spontaneous neuro-infectious diseases in the same 
animal. Two mouse neurotropic viruses are known: 
the Theiler’s virus, which is the agent of poliomyelitis 
in mice, and the virus of lymphocytic choriomenin- 
gitis (Traub). Both viruses may be present in a latent 
condition in apparently healthy mice and _ their 
presence may be manifested by serial passages, 
thus impairing the purity of the experimental 
infection. The major distinctive feature differ- 
entiating the strains we have isolated from viruses 
of spontaneous mouse infections is the difference 
in their pathogenicity for various species. It is 
known that rabbits fail to show susceptibility to 
the virus of choriomeningitis. Guinea-pigs and 
rats exhibit non-susceptibility to the Theiler’s virus. 
This feature is sufficient to differentiate clearly 
between our strains and those of spontaneous 
neuroinfectious diseases in mice. 


Methods of Spreading ‘‘ Sv.” and ‘‘ Ef.” Viruses 


In order to elucidate the method of spread of the 
** Sv.” and ‘* Ef.” viruses in the body, we carried 
out the following experiments. 
equal weight (1,500-0 g.) were inoculated with a 
20 per cent. suspension of virus ** Sv.” into the right 
sciatic nerve. This nerve was exposed under local 
novocaine anesthesia (5-00 c.cm. of a 0:5 per cent. 
solution), and 0-5 c.cm. of a virus ** Sv.” suspension 
was injected by means of a very fine needle. The 
wound was sutured with silk. One rabbit was killed 
each day. The two sciatic nerves, the brain, and 
the cervical and lumbar portions of the spinal cord 
were subjected to histological and virus examination. 
The material thus obtained from rabbits was tested 
as follows. The nervous tissue was repeatedly 
washed with a sterile physiological saline solution, 
minced, and injected into albino mice. The tissue 
was diluted in the proportion of 1 : 10 and 1 : 1,000; 
a dilution of 1 : 1,000 and non-diluted blood were 
injected. Additional control rabbits, inoculated 
simultaneously with the virus, developed encephalo- 
myelitis on the 7th day. Virus examination showed 
that the virus could readily be demonstrated in the 


Seven rabbits of 
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Fic. 8.—Experimental * Sv.” encephalomyelitis. 


Rabbit (N2). Stained after Spielmeyer. Intra- 
neural injection of the “Sv.” virus into the right 
sciatic nerve. Demyelination after 48 hours. 


brain the very first day of the experiment; no histo- 
logical changes in the nervous tissue could be 
detected, but were found 72 hours later. The 
presence of virus in the brain the first day following 
inoculation of a peripheral nerve, and the fact that 
the brain contained greater amounts of virus than 
the spinal cord, may be accounted for by a hemato- 
genous spread. The level of virus in the blood was 
not uniform; the virus could readily be detected in 
the first few days following inoculation of the 
sciatic nerve, but was absent on the 4th and Sth 
days. The time of its disappearance coincided with 
the development of the pathological process in the 
nervous system. More detailed data on the spread 
of the virus ** Sv.”’ will be the subject of another 
paper. The most outstanding histological change 
in the nervous system c' rabbits in these series was 
demyelination of both sciatic nerves, which we could 
detect 24 hours after inoculation. Both sciatic 
nerves exhibited disintegration of the myelin sheath 
in the absence of inflammatory changes. -In the 
first 48 hours this disintegration presented the 
common picture of degeneration of nerve fibres, and 
only after having compared such sections with 
those stained by the method of Bielschowsky could 
it be established that the axis cylinders showed 
neither morphological nor quantitative changes. 
Noticeable fragmentation and destruction of axis 
cylinders occurred only 72 hours following inocula- 
tion. At the same time demyelination became 
complete. Inflammatory changes in the right sciatic 


Fic. 9.—Experimental “ Sv.” encephalomyelitis. 
Rabbit (N3). Stained after Spielmeyer. Intra- 
neural injection of the “* Sv.” virus into the right 
sciatic nerve. Demyelination after 48 hours in the 
left sciatica nerve. 


nerve which had been inoculated were demonstrable 
at the 48th hour, while inflammatory changes in 
both nerves could be detected only in the next 
24 hours. As to the central nervous system, de- 
myelination appeared later, at the 48th hour after 
inoculation (Fig. 8) and then in the lumbar spinal 
cord. Twenty-four hours later demyelination was 
found in the brain. 

The presence of demyelination in both sciatic 
nerves in the first 24 hours after inoculation, with 
absence of demyelination in the central nervous 
system suggests a hematogenous spread of the 
** Sv.”’ virus inoculated into the right sciatic nerve. 
The foci of necrosis and demyelination scattered 
throughout the central nervous system may also be 
related to a hematogenous spread of the virus. 
The greater amount of virus in the brain of infected 
albino mice as compared with that in the spinal 
cord is another feature indicating a hematogenous 
spread of the ‘* Sy.”’ virus. The ‘* Sv.” virus may 
also be conveyed by neural paths. Centripetal to 
the site of inoculation, areas of infiltration were 
seen in the sciatic nerve. At the same time only small 
isolated perivascular infiltrative foci were detectable 
in the lumbar spinal cord. These experiments thus 
show that the ** Sv.”’ virus may follow two paths of 
spread, the hematogenous, and the neural paths. 
The chief mode of spread is by the blood; spread 
along neural pathways occurs later and at a slower 
rate. The initial hematogenous spread of the virus 
in the three forms of encephalomyelitis necessitates 
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its passage through the walls of capillaries and 
eventual fixation in the nervous tissue. The virus 
traverses not only the capillaries of the central 
nervous system, but also those of the epidural 
cellular tissue, whence the virus follows neural 
pathways along the roots and spaces of the dura, 
penetrating into subarachnoid spaces. 

These experimental findings may be taken as 
indicating that peripheral nerves are probably the 
first to be affected following the intraneural inocula- 
tion with the *‘ Sv.” virus; this spread is by the 
blood stream. These observations and conclusions 
are of importance because similar demyelination in 
peripheral nerves and roots has been observed by 
us in two cases of acute disseminated encephalo- 
myelitis. The neuro-radicular component of the 
pathological and clinical picture of disseminated 
encephalomyelitis has been described by Margulis 
(1933), and reflects one of the stages of neural spread 
of the infectious process. In the light of the above 
experimental data, however, it is believed that 
changes in peripheral nerves and spinal roots may 
result from hematogenous dissemination. Hence 
in those cases where the clinical picture of acute 
disseminated encephalomyelitis presents a_ long- 
standing prevalence of the polyneuro-radicular 
component, it is admissible to suppose that we are 
dealing with a prolonged epidural stage which is 
masking the simultaneous lesion of the central 
nervous system. 

Discussion 

Forty years ago, when Marburg (1906) described 
the acute form of multiple sclerosis, the similarity 
between the morphological and clinical picture of 
acute disseminated encephalomyelitis and multiple 
sclerosis was discussed. Such experienced clinicians 
as Marburg (1932), Fraenkel and Jakob (1913), and 
others, had little doubt that acute disseminated 
encephalomyelitis and acute multiple sclerosis were 
identical diseases. They realized, however, that it 
was necessary to establish the nosological uni- 
formity of chronic multiple sclerosis and acute dis- 
seminated encephalomyelitis and to prove that the 
etiology of both diseases was the same. As Mar- 
burg and other authors had no other evidence at 
their disposal than morphological and clinical 
findings, their conclusions were far from con- 
vincing. In our opinion and in that of a number of 


authors, morphological discrimination between 
these two forms is not possible. Thus, Cournand 
(1930) refused to differentiate acute multiple 


sclerosis from acute disseminated encephalomye- 
litis on the basis of the histological picture. Clinical 
differences to which some authors refer are of little 
theoretical significance. It has been said that acute 
encephalomyelitis is accompanied by general cere- 
bral symptoms which fail to occur in acute multiple 
sclerosis; these symptoms, however, may be en- 
countered, though infrequently, in both forms, 
especially in cases having a rapid and severe onset, 
and in which meningeal symptoms are prominent. 
Febrile reactions may be present in the initial acute 
stage of both conditions. It is also true that 


co-ordination of movements is impaired in both 
diseases. The statement that disorders of sensation 
bear a different character in acute disseminated 
encephalomyelitis and acute multiple sclerosis is 
also in contradiction of the facts. The above data 
favour the view that acute disseminated encephalo- 
myelitis and acute multiple sclerosis are identical. 

The clinical pictures of chronic multiple sclerosis 
and acute disseminated encephalomyelitis are similar 
in respect of localization and character of symptoms. 
It is, therefore, natural for a neuropathologist to 
hesitate between the diagnosis of acute disseminated 
encephalomyelitis and chronic multiple sclerosis. 
In some cases the diagnosis can be established only 
after further development of the disease. Both 
diseases have some features in common; namely, 
wide scattering of the lesions throughout the central 
nervous system, mostly resulting from lesions in the 
white matter of both the brain and spinal cord. 
The similarity of evolution in these two diseases is 
manifested by the presence of a radicular com- 
ponent in the clinical and pathological picture. 
This radicular component is suggestive of an epidural 
stage in both diseases. Differences in the patho- 
logical and clinical pictures of acute disseminated 
encephalomyelitis and chronic multiple sclerosis 
may depend upon the chronic, or, converse!y, the 
acute character of the disease, and on the evolution 
of the pathological process in both cases. 

After the outbreak of acute disseminated encepha- 
lomyelitis in 1927 and in the years following, 
Redlich (1927), Flatau (1929), Pette (1929), Man- 
kowsky (1930), and others resumed the discussion 
of the nosological autonomy of acute disseminated 
encephalomyelitis and its relation to chronic 
multiple: sclerosis. Redlich (1929), Shaefer (1930), 
and a number of other authors believe that diseases 
showing occasionally epidemic outbreaks and 
exhibiting the symptoms of lesions scattered through- 
out the brain and spinal cord, form a quite inde- 
pendent nosological unity—acute disseminated 
encephalomyelitis. Other authors, such as Marburg 
(1942), and Pette (1929), entirely or partially deny the 
autonomy of this disease. Pette, in several com- 
munications (1927-28), advocated the same view 
and offered some arguments supporting it. He 
emphasized that, out of Redlich’s six patients 
diagnosed as suffering from acute disseminated 
encephalomyelitis, two had relapses and were 
admitted to Nonne’s Clinic, where the diagnosis of 
multiple sclerosis was established. Pette declared 
that in the future there certainly would be a ** stage of 
encephalomyelitis considered as multiple sclerosis.” 
The problem of the transition of acute disseminated 
encephalomyelitis into multiple sclerosis should be 
separated from that of the identical etiology of 
these diseases; even identity of etiology does not 
necessarily imply transition of the acute form of the 
disease into a chronic one. We know of a number 
of cases of Economo’s encephalitis which have 
never shown transition into Parkinsonism; at the 
same time acute cases of tick-borne encephalitis 
seldom develop progressive forms in the Far East. 
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DISSEMINATED ENCEPHALOMYELITIS AND MULTIPLE SCLEROSIS 


whereas in the west the same tick-borne encephalitis 
frequently takes a chronic course. Finally, no 
chronic stage has as yet been established for acute 
poliomyelitis. Thus, acute disseminated encephalo- 
myelitis may fail to show transition into multiple 
sclerosis, although the ztiology of both diseases is 
the same. Possibly this transition requires some 
special conditions which are so far unknown. The 
question of correlation between acute disseminated 
encephalomyelitis and multiple sclerosis still remains 
open to discussion. At present, and in the past, there 
are two contradictory trends in the literature on the 
subject. Some authors advocate the recognition of 
two distinct entities (Redlich, 1929; Spielmeyer, 
1925; Steiner, 1933; Futer, 1937; and others) while 
others believe that a single etiology is responsible for 
both diseases. Hence, after 40 years, we face the 
same dilemma. We are now much better prepared 
for this discussion, for the agent responsible for acute 
disseminated encephalomyelitis has been isolated 
and it is now possible to reproduce this disease 
experimentally. Having established that the strains 
of virus which have been isolated by us are 
neutralized by sera of patients who have suffered 
from either acute disseminated encephalomyelitis 
or multiple sclerosis, we have attempted to use a 
serological method to gather information on the 
correlation between the two diseases. The serum 
of patients with acute disseminated encephalo- 
myelitis has neutralized both * Sv.” and “ Ef.” 
viruses in 70 per cent. of cases, and the serum of 
patients with multiple sclerosis in 50 per cent. of 
cases. The similarity of both clinical syndromes, 
identity of morphological changes, serological data, 
and evolution of the disease allows us to look upon 
acute disseminated encephalomyelitis as the acute 
form of chronic multiple sclerosis in those cases 
where the serological test has proved positive, e.g. 
when the virus ** Sv.” has been neutralized by the 
patient’s serum. 

In those cases where the serological tests have 
proved negative, e.g. when the serum of patients 
suffering from multiple sclerosis has failed to 
neutralize the virus ‘ Sv.” we may postulate either 
the presence of another agent responsible for both 
diseases or that a difference in the antigenic structure 
of the agent, such as occurs in foot-and-mouth 
disease and poliomyelitis, alters the character of the 
serological response. Serological tests have shown 
that some syndromes which are considered as being 
due to acute disseminated encephalomyelitis, such 
as optico-encephalitis or optico-myelitis, persistently 
yield negative results when attempts are made to 
neutralize the virus ** Sv.” with the serum of patients 
suffering from such conditions. This means that 
these sera contain no antibodies to the above-men- 
tioned virus. Hence the xtiology of symptoms in 
acute disseminated encephalomyelitis is not neces- 
sarily uniform. For instance, it is impossible to state 
that sporadic and epidemic cases, manifested by the 
same syndrome, are identical in respect of etiology. 

The standard methods of clinical discrimination 
which have been employed to determine whether 
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atypical forms are or are not sporadic cases of acute 
disseminated encephalomyelitis have proved un- 
satisfactory. For instance, in some of our cases 
in which the diagnosis of acute encephalomyelitis 
has been confirmed by post-mortem findings, poly- 
radicular neuritic symptoms have been prevalent, 
while medullary and bulbo-spinal symptoms have 
been less pronounced and have occurred later. In 
other rarer cases, meningeal symptoms with inflam- 
matory changes in the cerebrospinal fluid are more 
prominent. In a considerable number of patients 
vestibular and ataxic symptoms have been noted. 
Cases have been commonly encountered among our 
clinical material exhibiting focal symptoms or mani- 
festing mental symptoms such as delirium or mental 
confusion, the results of more diffuse cerebral 
changes. In these cases the clinical picture yielded 
no clear basis for the diagnosis of acute disseminated 
encephalitis, and it was only following neutralization 
of the ** Sv.” and ** Ef.”’ viruses by the serum of such 
patients that the true etiology could be established. 
But for the serological reaction, these cases would 
have been diagnosed as acute polyradiculo-neuritis 
(Landry’s paralysis), Economo’s vestibular encepha- 
litis, focal meningo-encephalitis, endogenous mental 
disease, etc. On the basis of these findings it is 
obvious that the serological test-neutralization of 
the * Sv.” virus by the patient’s serum solves the 
etiological problem and is thus of major significance 
for diagnosis. A positive neutralization test is a 
valuable diagnostic sign of encephalomyelitis and 
multiple sclerosis, particularly in atypical cases. 
However, a negative neutralization test does not 
necessarily exclude the diagnosis of acute dis- 
seminated encephalomyelitis and multiple sclerosis. 
Another method of diagnosis—the skin test with 
antigen (inactivated “* Sv.” virus)—is still under 
investigation. 

The treatment of patients with multiple sclerosis 
is a thankless task, for so far no efficient method has 
been elaborated. We have attempted specific treat- 
ment of acute disseminated encephalomyelitis and 
multiple sclerosis by means of a vaccine prepared 
from the cerebral substance of animals (albino mice 
and guinea-pigs) inoculated with the “Sv.” and 
** Ef.” viruses. The vaccine, inactivated by formalin, 
has proved sterile and harmless. Gradually increas- 
ing doses of this vaccine (from | to 5 c.cm.) have 
been injected subcutaneously. This treatment con- 
sists of several courses, each of 5 injections given 
twice weekly, with an interval of 3 weeks between 
the first and second course and of 2 weeks between 
the second and third course. Nineteen patients 
suffering from multiple sclerosis have been sub- 
jected to this vaccine therapy. Titration of anti- 
bodies in the blood of patients was performed a 
week after each course. 

In the group of cases of multiple sclerosis improve- 
ment of objective symptoms has been observed in 
eleven cases, of which six cases showed considerable 
amelioration. In eight cases no change in the con- 
dition of patients has been recorded, and some of 
them have even shown aggravation. In this latter 
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group were two advanced cases of multiple sclerosis, 
one showing a rapidly progressive course. In the 
remaining five, the common progressive form of 
the disease of moderate severity has been found. 
Improvement following vaccine therapy has mani- 
fested itself by considerable amelioration of the 
general condition of the patients, with an improve- 
ment of the function of the nervous system.- The 
patients have become more lively, and fatigue of 
the lower extremities on walking has diminished. 
Objectively, paresis of the lower extremities has 
become less, movements stronger, ataxic and paretic 
symptoms in the lower extremities less. Romberg’s 
sign has become less pronounced, and the gait more 
regular and assured. Vaccine therapy has been 
followed by improvement of objective and sub- 
jective sensory disturbance. In some cases dysuria 
and intention tremor have decreased. Abnormal 
reflexes are less marked, and have even entirely 
disappeared in a number of patients. 

Vaccine therapy in encephalomyelitis might be 
considered as successful. There have been only a 
small number of cases at our disposal. Four 
patients have undergone this treatment and have 
shown great improvement; but further accumula- 
tion of material is necessary for conclusive evidence. 


Conclusions 

As a result of our experimental, anatomical, and 
clinical findings, we have been able to draw the 
following conclusions: 

1. This work is the first in which experimental 
investigation of acute encephalomyelitis and mul- 
tiple sclerosis has been successfully carried out and 
the infectious origin of these diseases experimentally 
and clinically confirmed. 

2. Virus investigation of patients suffering from 
acute disseminated encephalomyelitis and multiple 
sclerosis has enabled us to isolate two strains of 
filtrable virus—from the blood of one case, and 
from the cerebral tissue of another case of acute 
disseminated encephalomyelitis. These strains have 
proved to be identical, and differ from other known 
human neurotropic viruses. 

3. The syndrome of acute disseminated encephalo- 
myelitis has been produced in animals by means of 
inoculation with this virus. The morphological 
picture obtained has proved identical, particularly 
in rabbits and puppies, to that found in man suffer- 
ing from acute disseminated encephalomyelitis. 


These experiments are the first in which experimenial 
acute encephalomyelitis has resulted from the 
inoculation of human material. 

4. On the basis of the above data an attempt has 
been made to neutralize the virus thus isolated with 
the sera of patients suffering from acute disseminated 
encephalomyelitis and multiple sclerosis. The virus 
has been neutralized by sera from 50 per cent. of 
cases of multiple sclerosis and from 70 per cent. of 
cases of disseminated encephalomyelitis. 

5. These positive neutralization tests suggest that 
both of these diseases result from the same agent. 
On the other hand, a negative test does not neces- 
sarily indicate a different causative agent. Hence 
acute disseminated encephalomyelitis and multiple 
sclerosis have the same etiology in some of the 
cases, while in others the same anatomical and 
clinical syndromes may be elicited by other 
agents, or possibly by the same agent but with a 
different antigenic structure. 

6. A small number of cases of acute disseminated 
encephalomyelitis and multiple sclerosis, subjected 
to specific vaccine therapy, has yielded so far satis- 
factory results. Clinical improvement has been 
registered, together with a considerable increase of 
antibodies in the blood. 

7. It is our belief that this work is far from being 
complete. The results put forward by us may form 
a basis for further investigation. 
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RE-EDUCATION IN APHASIA: A REVIEW OF 70 CASES 


BY 


E. BUTFIELD and O. L. ZANGWILL 


From the Brain Injuries Unit, Edinburgh 


(RECEIVED 20TH NOVEMBER, 1945) 


THE problem of re-education in aphasia and kindred 
disorders has attracted the interest and challenged 
the skill of both neurologists and psychologists for 
the past fifty years. Among the earlier discussions 
of the subject, those of Mills (1904) and Froeschels 
(1914) are worthy of special mention. But it was 
only with the war of 1914-18 that the problem 
took on real practical urgency and _ large-scale 
explorations of the possibilities for re-education in 
aphasia were undertaken. This work was developed 
above all ‘in Germany and is especially associated 
with the names of Poppelreuter, Isserlin, and Gold- 
stein. Poppelreuter’s work (1917) is, unfortunately, 
not available, but Isserlin (1941) has reported 
briefly on the work undertaken by Feuchtwanger 
at the Brain Injuries Institute in Munich. Of 178 
cases of aphasia given re-educational treatment at 
this centre, complete recovery was reported in 
10-1 per cent., marked improvement in 25-3 per 
cent., some improvement (partial recovery) in 
55-6 per cent., and no significant change in 9 per 
cent. The great majority of the cases were trau- 
matic, and these gave consistently better results 
than the few cases in which the aphasia was due to 
cerebral disease. Thus, all the cases who recovered 
completely or showed marked improvement were 
traumatic, and the group of cases who recovered 
partially included only 8 cases whose aphasia was 
due to disease. On the other hand, 50 per cent. of 
the patients who showed no improvement were 
cases of aphasia due to cerebral disease. The out- 
come of the re-educational work undertaken by 
Goldstein and his colleagues has not been presented 
in quantitative form, but valuable records of the 
technique, course, and outcome of re-education 
in individual cases are available (Goldstein, 1919). 
Goldstein (1942) has more recently summed up his 
experience of the problems and methods of re- 
education in a useful review. Other contributions 
to the German literature of this period worthy of 
mention are those of Froeschels (1915), Gutzmann 
(1916), and Reichmann and Reichau (1919). Re- 
training work with cases of aphasia in civil life has 
been described by a number of authors, but all this 
work has been on a very limited scale (Franz, 
1924; Singer and Low, 1933; Weisenburg and 
McBride, 1935). Weisenburg and McBride, who 


stress the need for more extensive studies, have 
presented a useful review and discussion of the 
whole field in their book on Aphasia (1935, pp. 92- 
100 ; 385-412). 

An objective appraisal of the outcome and value 
of re-education in aphasia is far from easy in view of 
the lack of controlled studies. We are seldom able 
to compare in a controlled manner the course and 
outcome of the disorder in two equated groups of 
patients of which only one group has been given 
formal re-education. In consequence, we possess 
no definite standards whereby to assess spontaneous 
recovery of cerebral function as opposed to the 
effects of re-education. This is a particular dis- 
advantage in the study of traumatic cases in which, 
as is well-known, spontaneous recovery is to be 
expected much more frequently than in cases of 
cerebral disease. Nevertheless, there is a certain 
amount of indirect evidence in favour of re-educa- 
tion of the traumatic case. Thus Frazier and 
Ingham (1920), in a review of the effects of gunshot 
wounds of the head, mention 16 cases of residual 
aphasia in which re-educational treatment had 
been given. They conclude that “although we 
have seen no evidence of the development of new 
language centres on the normal side of the brain, 
improvement has been marked in every patient of 
this group, the aphasic symptoms of some of 
which had previously remained stationary for several 
months ” (1920, pp. 31-2). We may also mention 
that one of Goldstein’s war cases made little pro- 
gress for 3} months after his injury, but consider- 
able progress in the first two weeks of training which 
was then begun. In addition, there is evidence 
that re-education may appreciably hasten the 
natural course of recovery. Thus Weisenburg and 
McBride, in reviewing the outcome of re-training 
in their own cases, conclude that “ re-education 
increases the rate of improvement and aids in over- 
coming specific disabilities and also in helping 
the patient to find new ways of achieving the results 
he is unable to achieve in a normal manner” 
(1935, p. 412). Lastly, all workers with practical 
experience agree as to the value of re-educational 
work for the aphasic patient’s adjustment and 
morale. 

We shall present in this paper the principal 
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results in 70 cases of dysphasia * and kindred 
disorders of language referred to us for investigation 
and re-education in this unit. This figure represents 
roughly 75 per cent. of the total cases of dysphasia 
referred for investigation. In the remaining cases, 
formal re-education was deemed inexpedient on 
account of unfavourable prognosis, gross defects 
of comprehension, or complicating psychiatric 
symptoms. The bulk of the concrete re-training 
work was undertaken in 28 cases by Mrs. H. Mitchel- 
tree, sometime speech-therapist to this unit, and in 
42 cases by one of the present writers (E. B.). 


Cases.—The cases comprised 66 organic acquired 
dysphasic syndromes and 4 developmental dysphasic 
conditions. Service patients numbered 37, and civilians 
33. Thirteen of the patients were women. 

In order to provide some measure of control for the 
influence of spontaneous recovery, we have divided the 
66 cases of acquired dysphasia into two groups. In 
Group |, re-education in all cases was begun less than 
six months after the onset of the disorder. In Group 2, 
on the other hand, re-education was begun more than 
six months after the onset of the disorder. In 4 cases in 
this group the interval was over a year. In view of the 
fact that spontaneous improvement is in general liable 
to be both limited and slow after six months, it is per- 
missible to ascribe the greater part at least of any im- 
provement made by the patients in Group 2 to re- 
education. It has unfortunately been possible to include 
only 14 cases in this group, and the available material 
is thus too limited to allow any determinations to 
be made of the statistical significance of the results. We 
nevertheless believe that a broad comparison of the 
outcome in the two groups will prove instructive. 

The great majority of the patients in both groups were 
young adults between 20 and 45 years of age. Only 
3 were under 14, and all but 11 under 45. The etiology 
of the dysphasic condition was traumatic in 37 cases, 
vascular in 19, and neoplastic in 10. In Group 2, 5 
of the 14 cases were traumatic and the remainder vascular. 
The average age of the vascular cases was slightly 
higher than that of the traumatic, 53 per cent. of the 
former falling within the 30-44 year age range as com- 
pared with 27 per cent. of the latter. In the cases of 

cerebral tumour, the time-interval elapsing before 
re-education was begun has been computed as from the 
date of operation. 

The distribution and severity of symptoms in speech, 
reading, writing, and calculation are shown in Table I. 
The figures represent totals of cases in each group with 
impairment in the corresponding language fieid. In 
each case the degree of disability has been rated as 
severe, moderate, or mild. 





* We propose henceforward to use the term ‘‘dysphasia” to 


cover all varieties of central language disorder apart from dysarthria 
and total aphasia. 


E. BUTFIELD AND O. L. ZANGWILL 


A classification of the disorders of speech proper js 
given in Table Il. Three of the 66 cases have been 
excluded in view of the fact that these patients showed 
no disturbance of oral speech at the time re-education 
in other fields was begun. The remaining cases haye 














TABLE II 
| | | b. 
| Mixed | Expressive | Receptive | Amnesic 
| 
| aaa ae 
Group! | 6 | 22 | 4 | 8 
| 
Group2 | 2 8 2 | 
-—— —- | | — —_ 
Total .. 8 30 16 9 





been classified in terms of the four-fold scheme advocated 
by Weisenburg and McBride (1935). This distinguishes 
(1) mixed expressive-receptive conditions ; (2) pre- 
dominantly expressive conditions; (3) predominantly 
receptive conditions; and (4) amnesic conditions. The 
second group includes, in addition to cases of the classical 
motor-aphasic type, a number of milder defects defined 
by Head (1926) as verbal aphasias. The third group is 
largely made up of cases of the type defined by Head as 
syntactical aphasias, but includes a few with defects of 
the semantic type. The fourth group corresponds to 
Head's class of nominal aphasias. 


Methods and Procedure.—The programme of 
re-education was formulated in every case on the 
basis of careful individual examination and testing. 
Examination methods cannot be described in detail 
here, but were based on the procedures developed by 
earlier investigators (cf. Zangwill, 1945). It is 
sufficient to state that special attention was given to 
the nature, severity, and distribution of defects in 
the various language fields, to the patient’s learning 
capacities, and to his psychiatric condition generally. 
The methods of re-training were adapted in large 
part from those recommended by earlier workers, 
in particular Goldstein (1919, 1942). Direct 
methods of re-education were found of principal 
value in the predominantly expressive speech 
disorders and it was often found necessary in these 
cases to begin with preliminary training in the use 
of the appropriate muscles (lip and tongue exer- 
cises). Thus the patient was shown first how to 
imitate, and then how to make, a number of posi- 
tions and movements of the lips, tongue, palate, 
and larynx. After the necessary facility and 
control of these movements had been established, 




















TABLE | 
Speech Reading Writing Calculation 
Group | | Group 2 | Group 1 | Group 2 | Group | | Group 2 | Group | | Group 2 
Severe eta a 6 20 6 | 32 | 8 20 | 6 
Moderate ..  .. 13 I 15 3 | on | 7 e 4 
Mild .. ai ~ int 9 6 10 4 | 5 | 4 9 2 
Total ..| 50 13 45 | 13 | 48 | 13 2 | 2 
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speech training proper was begun. 
in teaching the patient to imitate simple speech 
movements of the therapist, using visual and 
tactual aids where necessary. Thus the use of a 
mirror, whereby the patient cotild scrutinize his 
own mouth movements, was often helpful; and 
allowing the patient to touch first the therapist’s 
mouth and then his own whilst pronouncing a 
particular sound was sometimes of value in correct- 
ing persistent errors of articulation. Im cases where 
the patient could repeat, though not spontaneously 
produce, the necessary speech sounds, systematic 
repetition of these sounds was used as a method for 
re-establishing voluntary control. The proper 
association between every speech sound and the 
movements necessary to produce it was always 
stressed. This was made possible in certain cases 
by associating the required movements with some 
purposive act already within the patient’s control. 
Thus the patient might be taught to pronounce the 
p sound by puffing out smoke. As the patient’s 
speech improved, every effort was made to develop 
it within a more natural setting, and exercises in 
reading, naming, describing pictures, and simple 
conversation formed part of the speech-therapist’s 
routine. The less formal atmosphere of the 
occupational therapy department was also very 
favourable for flexible exercises of this type. 
Re-training in the cases of predominantly receptive 
dysphasia was in most cases along a more round- 
about route. Although little could be done directly 
in cases with any degree of word-deafness, dis- 
orders of reading could be profitably approached 
along indirect lines (compensation and substitu- 
tion). In several cases of dyslexia, for example, 
it was found that the patient could recognize letters 
if allowed to trace their outlines with his finger-tip. 
This served as a basis for systematic re-education. 
The patient was first requested to trace the outline 
of large block-letters and to spell out simple words in 
this manner. When this method of recognition 
had become relatively automatic, the patient was 
given normal reading material and instructed to 
carry out cursive writing movements in reaction 
to it. These writing movements eventually became 
extremely rapid and abbreviated and finally dropped 
out, but were prone to re-appear with unfamiliar or 
difficult words. In favourable cases this technique 
led to the restitution of accurate, if slow, reading. 
Some patients, on the other hand, made little pro- 
gress along these lines, and the use of non-symbolic 
visual cues, such as the picture series suggested 
by Goldstein (1942), in which letter outlines are 
derived progressively from pictures of concrete 
objects, was found of greater help. In general, we 
have no hesitation in stating that our methods were 
often purely empirical and adapted by trial-and- 
error to the individual case. Patients with less 
severe dyslexic defects were re-trained by a method 
of progressive practice. Reading material of 
graded difficulty was provided, and systematic 
exercises in reading both silently and aloud under- 
taken daily. Special instruction and help was given 
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with words or phrases found to present special 
difficulty, and complementary exercises in writing 
were generally undertaken. Thus the patients were 
often asked to write down from memory the gist 
of the material which they had read. The patients 
were also encouraged to study illustrated magazines 
and the like in their own time. 

In the case of writing, re-educational work was 
indicated, especially in patients who had not lost 
the capacity to form and copy letters, but who 
presented dysgraphic symptoms in the context of a 
more generalized dysphasic syndrome. These 
patients were given systematic exercises in copying, 
spelling, and dictation, and occasionally instruction 
in grammar. In patients who had lost the capacity 
to form letters as such (whether as a primary 
agraphia or as part of a constructional apraxia), 
no satisfactory method of re-education was dis- 
covered. Re-training in cases of gross acalculia 
was achieved to a limited extent by the use of highly- 
concrete procedures comparable to those used in 
teaching young children. In milder cases, pro- 
gressive practice in mechanical arithmetic (e.g. 
Kraepelin’s adding tests) and simple exercises in 
arithmetic of the ordinary scholastic type were 
regularly given. The patients were also given 
practice in handling money in simple concrete 
situations. The duration of re-education varied 
considerably from case to case. As a rule, every 
patient undertook two sessions daily with the speech- 
therapist, each lasting half an hour. But many of 
our patients engaged in supplementary work of a 
re-educative character in the occupational therapy 
department or in their own time. This work was 
carefully co-ordinated with the formal sessions. 
The total number of such sessions was 25 or under 
in 22 cases, 26 to 50 in 22 cases, 51 to 75 in 12 cases, 
and over 75 in the remainder. The smallest number 
of sessions in any one case was 5, and the largest 
290. 

Formal re-education was terminated when the 
patient had improved to a point at which little or 
no practical disability remained, or, in the less 
responsive cases, when the language condition 
appeared to have becorne more or less stationary 
despite prolonged re-education. At this point, 
careful psychological re-examination was under- 
taken. The various language functions in regard 
to which re-education had been attempted were 
rated on a three-point scale as much improved, im- 
proved, or unchanged. These ratings were based 
on the following criteria: (1) the opinion of the 
senior member of the clinical staff of the unit in 
charge of the case; (2) the results of repeated 
psychometric testing; and (3) the patient’s work 
record in the speech-therapy department. It 
must be borne in mind in assessing the results that 
progress ratings are based on the original degree 
of impairment of the affected language functions. 
They do not therefore necessarily reflect the degree 
of residual disability in comparison with the normal. 
Thus a severely dysphasic patient might improve 
very considerably with speech therapy yet remain 
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grossly disabled for practical purposes. A mild 
case, on the other hand, might improve relatively 
little yet prove to be very little handicapped in 
ordinary life. Our ratings therefore give no 
guide to absolute residual disability, and this may 
best be assessed from the figures for resettlement 
given at the end of this paper. 


Outcome of Re-Education 

The results for the two groups are given in 
Table III. This table shows the total cases in each 
group with defects of speech, reading, writing, and 
calculation classified in terms of initial severity 
and condition on final examination. The patients 
were graded separately in every field as much im- 
proved (M), improved (1), or unchanged (UV). 

It will be seen from Table III that speech in over 
one-half of the patients in Group 1, and in nearly 
one-third of those in Group 2, was judged to be 
much improved after re-education. The outcome 
in the case of reading, writing, and calculation is 
less satisfactory—the last in particular—but it will 
be noted that a minority of patients in both groups 
were considered to be unchanged from the point of 
view of these abilities. 
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Table IV shows the outcome in percentage form 
for both groups combined in relation to the initial 
severity of the disabilities. It will be seen that 
speech in 40 per cent. of severe cases, 56 per cent. of 
moderate cases, and 58 per cent. of mild cases 
underwent a marked improvement. On the other 
hand, the speech condition was unchanged in 
34 per cent. of the severely disabled patients. 

The outcome in relation to the type of dysphasic 
syndrome is indicated in Table V. The figures 
suggest (but do not establish statistically) that the 
most favourable results are given by the cases of 
predominantly expressive dysphasia. Thus nearly 
three-quarters of the cases of this type underwent a 
marked improvement. 

Table VI shows the outcome as related to the 
etiology of the dysphasic condition when oral 
speech alone is considered. It will be seen that 
21 of the 35 traumatic cases were much improved 
in this respect and the speech condition unchanged in 
only two. In the vascular and neoplastic groups, 
on the other hand, speech was unimproved in 
roughly a third of the cases. 

A word is in place regarding the disposal from 
hospital of these patients. Of the 55 adults in our 









































TABLE III 
Speech Reading Writing Calculation 
M IU .. © IU M 1 oU 
z Group | 12 7 9 7 5 8 i 7 14 5 4 I 
Severe -- 1 Group 2 . ¢.3 7 S25 2 4 2 ” 3: 3 
Group | 8 5 0 5 9 | 4 7 0 4 7 2 
Moderate 4 Group 2 i oOo 0 : 2 * 0 1 O 1 3 0 
Mild Group | 6 3 0 5 5 0 4 0 3 6 0 
‘ ** {Group 2 3 3 0 2 1 i 2 1 0 1 
Total 0 uw 12] Coll CO 3 2 17 a= + 
TABLE IV 
Speech Reading Writing Calculation 
M I U M I U M I U M __ 
Severe 40 26 34 31 31 38 33 26~—Ss 4d 21 29~— «50 
Moderate 56 38 6 | 62 38 0 33.67 0 33 54s: 
Mild .. 58 42 siz. m= 7 63 25 12 2764 9 
TABLE V 
| Mixed Expressive | Receptive | Amnesic 
| M I U a ee Se Se ee ae eS ee ee, 
Gum: . «| 2 1 3 16 4 a 4 Se 1 
| 
Group 2 | 0 oO 2 ae ee ae a | — 
Total ie te Sl | 5 6 5 
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TABLE VI 





Traumati: Vascular Neoplastic 


Group Group |Group Group (Group Group 
I 2 l 2 l 2 


M uch im- 


proved .. 18 3 4 2 3 0 
Improved 10 2 2 4 3 0 
Unchanged 2 0 4 3 3 0 
Total ..| 30 | 5 | 10 |] 9 | 9 | O 





series who had been formerly in economic employ- 
ment, 37 were resettled in gainful occupations. 
Of these, one was returned to military duty, 11 to 
clerical work, 12 to skilled manual jobs, and 13 to 
unskilled work. Ten patients were totally incapaci- 
tated. Of the patients who had been formerly in 
skilled employment, over half were returned to 
skilled work, and most of the remainder to unskilled 
work. In a number of cases, however, the job to 
which the patient was returned was lighter or less 
exacting than his former (civilian) occupation. 

It was not found possible to record any significant 
change in the four cases of developmental dysphasic 
syndrome included in our series, but in none was it 
possible to continue training for more than a few 
We were, however, in the position to offer 
some suggestions as to the scholastic management 
of three of these cases and to arrange for further 
special training in one. 


Summary 


(1) The problem of re-education in aphasia is 
briefly considered and some practical methods of 
retraining described. 

(2) The outcome of re-education in a group of 
70 dysphasic cases is reviewed and evaluated. 
Treatment in 14 of these cases was begun six months 


or more after the onset of the disorder, when relatively 
little further spontaneous improvement was to be 
expected. 

(3) The results are considered in relation to the 
various aspects of language affected (speech, reading, 
writing, and calculation), and to the type, severity, 
and etiology of the dysphasic condition. Although 
the number of cases is too small to permit a deter- 
mination of the statistical significance of the results, 
it is suggested that the most favourable outcome 
is obtained in traumatic cases and in those whose 
symptoms are relatively mild and predominantly 
on the executive side. 

(4) Two-thirds of the patients given re-educational 
treatment were resettled in economic employment. 
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BOOK REVIEWS 


AVIATION NEUROPSYCHIATRY 


R. N. Ironside and I. R. C. Batchelor 
(Edinburgh, E. and S. Livingstone, Ltd., 1945. 
8s. 6d.) 


As the authors say in the Preface, this book aims at 
being a ** practical clinical guide to an important subject 
scantily dealt with in the literature of aviation medicine.” 
In point of fact it is a very practical account of the type 
of neuropsychiatry which came to be practised in the 
Royal Air Force during the war that has recently termi- 
nated. For this reason the book might have been better 
named Neuropsychiatry in the Royal Air Force. 

The pure psychiatrists will be disappointed that psychi- 
atric treatment has been virtually omitted except for a 
few paragraphs in Chapter 8, and in one or two other 
sentences scattered through the book. The reason for 
this omission is, of course, that the aim of those doctors 
who were actively engaged in neuropsychiatry among 
Royal Air Force personnel little by little became a 
matter of excluding all those with a bad prognosis and 
allowing the men with a more coherent personality to 
recover spontaneously. The hall-mark of the book is 
fine common sense, brevity, and clarity. The style is in 
places racy, and interest never flags. It is pleasant to read 
in the case-history of a psychopathic personality of the 
aggressive kind that “* he had destroyed two aircraft and 
damaged four others, none of these belonging to the 
enemy.” 

The authors are probably at their best in the account 
they give of hysteria in the Royal Air Force. This was 


Pp. 167. 


one of the least common psychological conditions among 
aircrew although the incidence among non-flying per- 
sonnel was approximately that recorded by the other 
When hysteria did occur among flying men 


Services. 
it was found, as Ironside and Batchelor state, that the 
symptoms were particularly disabling in relation to the 
duties of the individual concerned, and that the prognosis 
was uniformly poor. In the event of another similar 
conflict, a great deal of trouble both to the General 
Duties Branch and to the Medical Branch of the Service 
would be avoided if all aircrew suffering from hysteria 
were invalided forthwith. 

There is a good chapter on the prognosis for flying 
after injuries and diseases of the nervous system, and 
as the late Director-General of the Medical Services of 
the Royal Air Force says in his Foreword, medical 
officers of the Royal Air Force will find the book of con- 
siderable interest and value. It has as well a wider field 
and can be confidently recommended to all those who in 
the Services or as civilians have had the care of cases of 
psychological disorder in the last few years. 


MEN UNDER STRESS IN AND AFTER 
COMBAT 


Roy R. Grinker and John P. Spiegel 
(London, J. and A. Churchill, Ltd, 1945. Pp. 484. 
25s.) 

This book is the record of the work of two well-known 
American psychiatrists with U.S. Army Air Force units 
during the war. From a study of the tragic experiences 
of the combat groups in bomber formations the writers 
have sought to delineate the social and individual 
psychology of the soldier. The various neurotic re- 
actions to stress are illustrated with a wealth of case 
material; consideration of the men themselves, their 
background and their selection get less attention. The 
psychological and social organization obtaining in 
bomber units of the U.S. air force was highly specialized. 
The men lived in an artificial ‘‘ homosexual society,” 
which the writers are at some pains to describe. In 
Grinker and Spiegel’s view, the process of training for 
such a life is a process of giving up the hardly won inde- 
pendences of adult development. The soldier sacrifices 


his own individual needs, his individual sources of 
aggressive Outlet and gratification, to the needs and dis- 
cipline of the group. ‘* What needs he now has can only 
be satisfied by the group. From this point of view he 
reverses to a less mature, more dependent level.” The 
soldier therefore comes to love his group and becomes 
dependent upon it for all his needs. Only in so far as 
self-discipline, self-sacrifice, and co-operation develop 
has the combat personality become more mature: from 
every other point of view the soldier is in a more depen- 
dent and immature role than he was in civilian life. The 
basis for good morale, therefore, is good leadership, 
since good morale can only be maintained if the depen- 
dent ‘“* combat personality *’ can be given the kind of 
security feeling which the child demands. The anxiety 
evoked by the stresses of combat is dealt with satis- 
factorily by the soldier by reason of the strength of his 
affection for and interest in his group. Breakdown of 
morale, the development of strong and intolerable anxiety 
develops when leadership is bad, when interest and 
affection turn away from the group and the flier begins 
to think more and more of his home. Then the group, 
his officers, and those in authority appear to menace him 
and to stand in his way of obtaining the gratification of 
his need for love and security. Within such a formula- 
tion the final stress of a severely traumatizing experience 
acts only as a trigger to the development of a neurcsis. 
The handling of the psychodynamics of neurosis is 
strictly psycho-analytical. The regressed ego, depleted 
from the lack of gratification of its needs and exhausted 
by fatigue, is overwhelmed by anxiety and guilt. Depen- 
dent and defenceless, the ego re-experiences past con- 
flicts over hostile-aggressive activities and these, no longer 
directed towards the enemy, turn either upon itself (de- 
pression) or upon the group (paranoid aggressive re- 
actions). In others the overwhelmed ego develops a 
passive dependent state (hysterical regression) or resorts 
to primitive expression of its conflicts in ** binding the 
anxiety ~ in somatic symptoms. 

The writers deal with their case material at length and 
fully illustrate the different reactions which they found. 
The familiar techniques of abreaction with intravenous 
barbiturates and the new hybrid “ narcosynthesis ” 
receive due attention. In a work which is so psycho- 
pathological in its conception, it is surprising to find a 
speculative excursion into neurophysiology in the chapter 
on psychodynamics. 

In the final chapters Grinker and Spiegel deal with the 
neurotic reaction of returned soldiers and their theme 
remains the same. Having adjusted to the group super- 
ego the flier cannot give up the dependence upon it which 
the return to civilian life demands. It is regressed and 
cannot be independent. The responsibilities of civilian 
life offer inadequate sources of gratification; or the ego 
is still depleted and cannot give love but only receive it. 
His experiences have destroyed whatever maturity or 
neurotic compromises his personality has made. *‘ The 
soldier is forced to resume earlier, less adaptive, ap- 
parently more gratifying, regressive compromise solu- 
tions, but these turn out to be uneconomical, painful, and 
subject to frustration.” 

It cannot be believed, as the authors hope, that a study 
of this book will fit young psychiatrists for the more 
general field of their work. Nor can we follow the 
writers in the application of their data to the wider 
problems of “ civilization and its discontents,” yet these 
studies of men under prolonged and terrible stress, the 
significant factors of their group morale, and the manner 
of their breakdown and treatment, are a significant con- 
tribution to the psychology of interpersonal relation- 
ships. The writing is clear and sympathetic and con- 
tains accounts of much suffering and much courage. 
Obviously, this book is aimed at a wider public than a 
medical one. 





